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WESTERN  RIVERS. 

In  the  charge  of  CArr.  J.  H.  Willard,  Corps  of  Enginkkus —  , 

Red  Riyer,  La.  aud  Ark.,  229;  Red  River  above  Fulton,  Ark.,  230;  Ouachita  nnd 
Hiack  rivers,  Ark.  and  La.,  231;  Bayon  D'Arbonne,  Ln.,.  Bayou- Bartholomew,  La. 
Nud  ATk.,232;  Bayou  Bceuf,  La.,  Tensas  River  and  Bayou  Maoon,  La.,  233;  bayous 
Bondeway  nud  Vidal,  Lu,f  Big  Black  River,  Mibs.,  234:  Yaizoo  River,  >]iH8.,*235; 
Tcbnla  Ijako,Mi»8.,Tallahatohee  River,  Miss.,  236;  Steele  Bayon  and  \Vasirm<;tou 
Bayou,  Mis.s.,  237;  Big  Sunflower  River,  Miss.,  Big  Hatclice  River,  Tenn.,  238: 
Forked  Deer  RiVer,  Teun.,  water-gauges  ou  Mississippi  River  and  its  principal 
tributaries,  239;  survey  of  Cypress  Bayou  aud  the  lakes  between  Jctrei-son,  Tex., 
and  Skreveport,  La.,  240. 

In  THR  CHARGE  OF  Capt.  H.  S.  Taber.  Corps  ov  Enginkkus — 


-K^awjv    Ai,v%«     A«,Av«;«     «a.acv.,    MJit»\,ik.     A.viT«ja,,    xkmA.     ciuvk     «^v.,   a-i<^.     j^i(*v  n.    avat\<<,     a»*w.,      »-w. 

Francis  River,  Ark.,  246;  St.  Francis  River,  Mo.,  Little  River,  Mo.,  examination 
and  survey,  247. 

In  the  charge' of  Maj.  A.  M.  Miller,  Corps  of  Engineers — 

Removing  snags  and  wrecks  from  Mississippi  River,  248;  MississippP River  between 
the  Ohio  and  Illinois  rivers,  249;  harbor  at  St.  Louis,  Mo.,  250;  Gasconade  River, 
Mo.,  Osage  River,  Mo.,  251;  Kaskaskia  River,  111.,  252. 

In  the  gharge  of  Maj.  A.  Mackenzie,  Corps  of  Engineers — 

Operating  snag  boats  and  dredge  boats  ou  Upper  Mississippi  River,  Mississippi 
River  between  Des  Moines  Rapids  aud  mouth  of  Illinois  liiver,  253;  Des  M(»ines 
Rapids,  Mississippi  River,  254;  operating  and  care  of  Dos  Moiucs  Rapids  Canal 
and  Pry  Dock,  Mississippi  River  between  Minneapolis  and  Des  Moines  Rajtids, 
255. 

In  thk  ciiaror  op  Maj.  W.  A.  Jonrs,  Corps  of  Ekginerrs— 

Misaissippi  River  above  Falls  of  St.  Anthony,  Blinn.,  256:  reservoirs  at  head  waters 
of  Mississippi  River,  257;  Chippewa  River,  including  Yellow  Rnuks,  Wis  , 
258;  St.  Croix  River,  Wis.  ^nd  Minn.,  259;  Minnesota  River,  Minn.,  260;  Red 
River  of  the  North',  Minu.  and  N.  Dak.,  gauging  Mississippi  River  at  or  near 
St.  Paul,  Minn.i  261;  examination  and  survey,  262. 

IX   THE  CHARGE  QF-  CaPT.   CHAS.   F.  POWKLL,  CORPS  OF  ENGINEERS— 

'  Missouri  River  between  the  Great  Falls,  Mont.,  and  Sioux  City,  Iowa,  263; ♦Yellow- 
stone River,  Mont,  and  N.  Dak.,  264;  examination,  265. 

In    THE  CHARGE  OF   LlECT.    COL.   HeNRY  M.    ROBERT,  CORPS  OF   ENGINEERS — 

Tennessee  River  above  Chattanooga,  Tenn.,  and  below  Bee  Tree  Shoals,  Ala.,  266; 
Hiawassee  River,  Tenn.,  267;  French  Broad  River,  Tenn.,  268;  Clinch  River,  Tenn., 
269;  Cumberland  River,  Tenn.  and  Ky.,270;  Caney  Fork  River,  Tenn.,  272;  South 
Fork  of  Cumberland  River,  Ky.,  273. 

In  the  charge  of  Capt.  George  W.  Goethals,  Corps  of  Engineehs— 

Tennessee  River  between  Chattanooga,  Tenn.,  and  foot  of  Bee  Tree  Shoals,  Ala., 
^3;  operating  aud  care  of  Muscle  Shoals  Canal,  Tennesst>o  River,  275. 

In  the  charge  of  Maj.  Amos  Stickney,  Corps  of  Enginkeus— 

Obio  River,  275;  operating  snag  boats  on  Ohio  River,  operating  and  care  of  Davis 
laland  Dam,  Ohio  River,  277;  movable  dam  in  Ohio  River  below  mouth  (►f  Beaver 
River,  Pa.,  Monongahela  River,  VV.  Va.  and  Pa.,  278;  operating  aud  care  of  looks 
and  dams  Nos.  8  and  9,  Mouougahela  River,  purchase  of  lock  and  dam  No.  7,  Mo- 
nongahela  Rivef,  purchase  of  lock  and  dam  No.  6,  Monongahcla  River,  Cheat 
River,  W.  Va.,  279;  Allegheny  River,  Pa.,  dam  at  llerr  Island,  Allegheny  River, 
Pa.,  280;  ice  harbor  at  mouth  of  Muskingum  River,  Ohio,  operating  and  care  of 
ice. harbor  lock  at  mouth  of  Muskingum  River,  Oliio,  Mnskingnni  River,  Ohi(», 
281;  operating  and  care  of  locks  and  dams  on  Muskingum  River,  Ohio,  282. 
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In  the  ckarob  of  Lieut.  Col.  G.  J.  Lydecker,  Corps  of  Enginkers-^- 

Falls  of  the  Ohio  River,  Louisville,  Ky.,  Indiana  Chute,  Falls  of  the  Ohio  Rivor,  283? 
operating  and  ear©  of  Louisville  and  Portland  Canal,  Ky.,  W/ibaah  River,)  Ind.  and 
III.,  284;  Whit^  River,  Ind.,  285. 

In  the  charge  of  Col.  William  P.  Ckaigiiill,  Corps  of  Engineers — 

Great  Kanawha  River,  W.  Ya.,  286;  operating  and  care  of  locks  and  dams  on  Great 
Kanawha  River,  VV.  Va.,  Elk  River,  AV.  Va.,  287;  Gauloy  River,  W.  Va.,288;  New 
River,  Ya.  and  W.  Ya.,  2m. 

m 

In  the  charge  of  Maj.  D.  W.  Lockwood,  Corps  of  Engineers— 

Tradewater  River,  Ky.,  operating  and  keeping  in  repair  looks  and  damson  Green  and 
Barren  rivers,  Ky."  290;  Rough  River,  Ky.,  Kentucky  River,  Ky.,  291;  operating 
and  keeping  in  repjiir  locks  and  dams  on  Kentucky  River.  Ky.,  Licking  River; 
Ky.,  between  Fanners  and  West  Liberty,  292;  Big  Sandy  River,  W.  Ya.  and  Ky., 
Levisa  Fork,  Big  Sandy  River,  Ky.,  293*;  Tug^Fork,  Big  Sandy  Hiver,  W.  ViU  and 
Ky.,  Guyandotte  River^  \V.  Va.,29'1;  Little  Kanawha  River,  VV.  Va.,  operating  and 
keeping  in  repair  the  lock  and  dam  on  Little  Kanawha  River,  W.  Ya.,  Buckhanuon 
River,  W.  Va.,  295. 

* 

LAKE  HARBORS  AM)  RIVERS. 

In  the  charge  of  Cai»t.  \V.  L.  Fisk,  Corps  of  Engineers — 

Harbor  at  Grand  Mara  is,  Minn.,  harbor  at  Agate  Bay,  Minn.,  296;  harbor  at  Du 
Inth,  Minn.,  297;  harl)or  at  Superior  Bay  and  St.  Louis  Bay,  Wis.,  298;   Min- 
nesota Point,  at  Superior,  Wis.,  harbor  at  Ashland,  Wis.,  harbor  at  Qntouagon, 
Mich.,  299 ;  Eagle  Harbor,  Mich.,  harbor  at  Marquette,  Mich.,  300;  harbor  of  refuge 
at  Grand  Marais,  Mich.,  301;  examination  and  survey,  302. 

In  the  charge  of  Ma.j.  James  F.  Ghegory,  Corps  of  Engixeers-t 

Portage  Lake  ajid  Lake  Superior  canals,  across  Keweenaw  Point,  Mich.,  302;  Man- 
istique  Harbor,  Mich.,  Cedar  River  Harbor,  Mich.,  303;  Menominee  Harbor,  Mich, 
atid  Wis.,  Menominee  River.  Mich,  and  Wis,.,  304;  Oconto  Harbor,  Wjs.,  Pen- 
saukee  Harbor,  WMs.,  305;  Green  Bay  Harbor,  W^is.,  harbor  of  refuge  at  entrpuce 
of.  Sturgeon  Bay  Canal,  Wis.,  306;  Ahnapee  Harbor,  Wis.,  307;  Kewannc^e  Har- 
bor, W'lH.f  Two'  Rivers  llarbor,  Wis.,  308;  Manitowoc  Harbor,  WMs.,  Sheboygan 
Harbor,  Wis.,  :W9;  Port  Washington  Harbor,  Wis.,  310;  htu-bor  of  refuge  at  Mil- 
wkukeo  Bay,  Wis.,  Milwaukee  Harbor,  Wis.,  311;  Racine  Harbor,  Wis.,  Kenosha 
Harbor,  Wis.,  312;  Waukegan  Harbor,  111.,  313;  Fox  River,  Wis.,  311;  operating 
and  care  of  locks  and  dams  on  Fox  River,  W'is.,  31.5. 

In  the  charge  of  Capt.  W.  L.  Marshall,  Corps  of  Engineeils — 

Chicago  Harbor,  HI.,  315;  Calumef  Harbor,  111.,  316  j  Calumet  River,  111.  and  Ind., 
317;  Illinois  River,  111.,  318;  operating  and  care  of  Lagrange  Lock  and  Dam,  Illi- 
nois River,  111.,  319;  Illinois  and  Mississippi  Canal,  320. 

In  the  CHAnoE  of  Maj.  William  Ludlow,  Cokps  of  Engineers — 

Petoskey  Harbor,  Mich;,  321;  C'harlevoix  Harbor  and  entrance  to  Pino  Lake,  Mich., 
Frankfort  Harbor,  Mich.,  322;.  harbor  of  refuge  at  Portage  Lake,  Mich.,  Manistee 
Harbor,  Mich.,  323;  Ludington  Harbor,  Mich,,  Pentwater  Harbor,  Mich.,  32-1; 
White  I?iver  Harbor,  Mich.,  Muskegon  Harbor,  Mich.,  325;  Grand  Haven  Harbor, 
Mich.,  326;  Holland  Harbor,  Mich.,  327;  Saugatuck  Harbor,  Mich.,  South  Haven 
Harbor,  Mich.,  328;  St.  Joseph  Harbor,  Mich.,  329;  St.  Joseph  River,  Mich.,  Michi- 
gan City  Harbor,  Ind.',  330;  examination  and  survey,  331. 

In  the  charge  of  Col.  O.  M.  Poe,  Corps  of  Engineers — 

St.  Marys  River,  Mich.,  331;  operating  and  care  of  St.  Marys  Falls  Canal,  Mich., 
3.32;  dry  dock  at  St. "Marys  Falls  Canal,  Mich.,  Hay  Lake  Channel,  St.  Marys  River, 
Mich. ,333;  harbor  at  Cheboygan,  Mich.,  3.S4;  harbor  at  Thunder  Bay,  Muli., 
Thunder  Bay  River,  Mich.,  335;  harbor  at  Au  Sable,  Mich.,  Saginaw  River,  Mich., 
33<);  harbor  of  refuge  at  Sand  Beach,  Lake  Huron,  Mich.,  337;  Black  River  at 
Port  Huron,  Mich.,  njouth  of  Black  River,  Mich.,  339;  St.  Clair  Flats  Canal,  Mich., 
340;  operating  and  care  of  St.  Clair  Flats  Canal,  Mich.,  Clinton  River,  Mich.,  341 ; 
Grosse  Pointe  Channel,  Mich.,  312;  Rouge  Kiver,  Mich.i  Detroit  River,  Mich.,  343; 
removing  Huuken  vessels  or  craft  obstructing  or  endangering  navigation,  344. 
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In  the  chabgs  of  Likut.  Col.  Jarkd  A.  Smith,  Corps  of  Enginekiis — 

Moiiroe  Harbor,  Mich.,  344;  ToloOo  Harbor,  Ohio.  345;  Port  Cliutoii  Harbor,  Ohio, 
Band Oiiky  City  Harbor,  Ohio,  840;  SaiuluKlcv  Rivor,  Ohio,  Huron  Harbor,  Ohio, 
347;  Vermillion  Harbor,  Ohio,  348;  Black  River  Harbor,  Ohio,  Clevelaucl  Harbor, 
Ohio,  84^;  Fairf>ort  Harbor,  Ohio,  350;  ABhtabula  Harbor,  Ohio,  351;  removinjj 
sunken  vessels  or  c^aft  obstructing  or  endangering  navigation,  examinations  an(\ 
surveys,  352. 

In  the" charge  ok  Maj.  E.  H.  Riffner,  Corps  of  Enginf.ers^ 

•     •     - 

Erie  Harbor,  Pa.,  352;  preservation  and  •protection  of  peninsula  at  Presnue  Isle, 
Erie  Harbor,  Pa.,  Dunkirk  Harbor,  "N.  Y.,353;  Ihiffalo  Harbor,  N.  Y.,  854;  Tona- 
vauda  Harbor  and  Niagara  River,  N.  Y.,  Wilson  Harbor,  N.  Y.,  355 ;  Oloott  Harbor, 
N,  Y.,  Oak  Orchard  Harbor,  N.  Y.,356;  examination  and  survey,  357. 

In  the  charge  of  Capt.  Dan  C.  Kingman,  Corps  of  Engineers — 

Charlotte  Harbor,  N.  Y.,  357;  Pultnevville  Harbor,  N.  Y.,  harbor  at  Great  Sodus  Bay, 
N.Y.,358;  harbor  at  Little  Sodus  'Bay,>\  Y.,359:  Oswego  Harbor,  N.  Y.,  ?60;  har- 
bor at  Sacketts  Harbor,  N.  Y.,  361. 

In  the  charge  of  Ma.t.  M.  13.  Adams,  Corps  of  Engixekus — 

< 

Shoals  between  Sister  Islands  and  Crossover  Light,  St.  Lawrence  Kiver,  N.  Y.,  Og- 
deusburg  Harbor,  K.Y.,  362;  brwikwater  at  Rouse  Pohit,  Lake  Champlain,  N.  i.. 
Great  Chazy  River,  N.  Y.,  breakwater  at  Gordon 'Lauding,  Lake  Champlain,  Vt., 
363;  Plattsliurg  Harbor,  N.  Y.,  Burlington  Harbor,  Vt.,  364;  Otter  Creek,  Vt., 
Ticonderoga  River,  N.  Y.,  Narrows  of  Lake  Champlain,  N.  Y.  and  Vt.,  365. 

PACIFIC.  COAST. 

In  the  charge  of  Col.  G.  H.  Meni>ell,  Corps  of  Engineers —  • 

Oakland  Harbor,  Cal.,365. 

In  the  charge  of  Lieut.  Col.  W.  H,  H.  Benyaurd,  Corps  of  Engineers — 

Napa  River,' Cal.,  Redwood  Creek,  Cal.,  367;  San  Luis^ObisiM)  Harbor,  Cal.,  Wilming; 
ton  Harbor,  Cal.,  368;  San  Diego  Harbor,  Cal.,  369;  examination,  370. 

In  the  charge  of  Maj.  W.  II.  Hex  er,  Corps  of  Engineers — 

San  Joaquin  River,  Cal.,  370;  Mokelumne  River,  Cal.,  Sacramento  and  Feather 
rivers,  Cal.,  372;  Petaluma  Creek,  Cal:,  Hu\uboldt  Harbor  and  Bay,  Cal.,  373. 

In  the  charge  of  Capt.  Thomas  W.  Symons,  Corps  of  Engineers— 

Coquille  River,  Oregon,  375;  entrance  and  harbor  at  Coos  Bay,  Oregon,  376;  Umpq^^a 
RiVejr,  Oregon,  377;  mouth  of  Sinslaw  River,  Oregon,  harbor  at  Yaquina  Bay, 
Oregon,  878;  Tillamook  Bay  and  Bar,  Oregon,  379;  entrance  to  Nehalem  Bay, 
Oregon,  Upper  Columbia  and  Snake  rivers,  Oregon  and  Wash.,  380:  Columbia 
River,  between  head  of  Rock  Island  Rapids  and  foot  of  Priest  Rapids,  Wash.,  381; 
Chehalis  River,  Wash.,  382;  Skagit,  Stillagnamish,  Nooksack,  Snohomish,  and 
Snoqnalmie  rivers.  Wash.,  383;  examinations  and  surveys,  384. 

In  the  charge  of  Maj.  Thomas  H,  Handbiry,  Corps  of  Engineers — 

Month  of  Columbia  River,  Oregon  and  Wash.,  386;  constniction  of  canal  at  theCas- 
ca<lel^  Columbia  River,  Oregon,  388;  Columbia  and  Lower  Wilhnm^tte  rivers  below 
Portland,  Oregon.  389;  Williametto  River  above  Portland^  Oregon,  391;  Cowlitz 
River,  Wash.,  3i>2;  Youngs*  and  Klaskuine  rivers,  Oregon,  gaugmg  waters  of  Co- 
lumbia River,  Oregon  and  Wash.,  examinations  and  surveys,  393. 

SUPERVISION  OF  THE  HARBOR  OF  NEW  YORK 395 

MISSISSIPPI  RIVER  COMMISSION 3<:6 

MISSOURI  RIVER  COMMISSION 397 

HARBOR  LINES 397 


VIII  COKTENTS. 

Five  Mile  River  Harbor,  Conn.,  New  York  Harbor  and  its  adjacent  waters,  Anacostia 
River  at  Washington,  D.  C,  398;  South  Branch  of  Elizabeth  River  at  navy-yard; 
Norfolk,  .Va.,  San  Pedro,  Wilmington  Harbor,  Cdl.,  San  Diego  Harb9r  and  adjacent 
waterfl,  Cal.,  Olympia  Harbor,  Vancouver  Harbor,  and  Hellingham  Bay,  Wash., 
Willamette  River  at  Portland,  Oregon,  399. 

BRIDGING  NAVIGAHIiE  WATERS  OF  THE  UNITED  STATES. 

(1)  Bridge  of  city  of  Snohomish,  Wash.,  across  Snoliomish  Rjvor,  (2)  bridge  of  Val- 
ley Street  Railway  (.'onipaiiy  across  Duwaniish  River,  in  section  29,  township  24 
north,  range  4  east,  Washington,  (3)  bridge  of  ,Chcrry  Island  Marsh  Company 
across  Braudywino  Creek  at  Wilmington,  Del.,  (4)  bridge  of  CJatsOp  County, 
Oregon,  across  Walluski  River,  (.5)  bridges'of  Snohomish,  Skykomish  and  Spokane 
Railway  and  Transportation  Company  across  Snohomish  River,  in^ection32,  town- 
ship 29  north,  range  5  cast,  Washington,  and  ncross  Eboy  Slough,  in  section  4, 
township  28  north,  range  5  east,.  Washington,  400;  (6)  bridge  of  Litchfield,  Car- 
rollton  and  Western  Railroad  Company  across  Illinois  River  between  Columbiana 
and  IJampBville,'Ill.,  (7)  bridge  of  NasJiville,  Chattanooga  and  St.  Louis  Railway 
Company  across  Tennessee  River  at  Jubnsonvillo,  Tenn.,  (8)  bridge  of  Lewis 
County,  "W^ishington,  across  Cowlitz  River  at  Toledo,  (9)  bridge  -of  Naves  ink 
Railroad  Company  across  Shrewsbury  River  at  Highland  Reach,  N.  J.,  (10)  bridge 
of  Delaware  Railroad  Compaity  across  Christiana  River,  Newcastle  Comity,  Del., 
401 :  (11)  bridge  of  Limes  tone  County,  Ala.,  ac  ross  Elk  River  at  Elk  River  Mills,  (12) 
bricige  of  board  of  park  commissioners  of  Boston,  Mass.,  aoross  navigable  water- 
way between  Boston  and  Castle  Island,  (13)  bridge  of  Oregonian  Railroad  Com- 
pany across  Yamhill  River,  near  Lafayette,  Oregon,  (14)  bridge  of  Ocean  Springs 
Bridge  Company  across  main  channel  of  Fort  Bayou  at  Ocean  Springs,  Miss.,  (15) 
bridge  of  Lake  Shore  and  Micliigau  Southern  Railway  Company  across  Huron 
River  at  Huron,  Ohio,  (16)  bridge  of  Milwaukee,  Lake  Shore  and  Wcsteni»Raihvay 
Comjiany  across  Sho'boygan  River  at  Sheboygan,  Wis.,  (17)  bridge  of  city  of  Al- 
bany, Orego^i,  across  Willamette  River,  402;  (18)  bridge  of  South  Twenty -second 
Street  Bridge  Comi)any  across  Monongahcla  River  at  Pittsbnrg,  Pa.,  (19)  bridge 
of  Superior  Bolt  Line  and  Terminal  Railway  Company  across  St.  Louis  River,Wi8- 

'    cousin  and  Minnesota,  (20)  bridge  of  North  River  Bridge  Company  across  Hudson 

■   River  at  New  York  City,  (21)  bridge  of  Lake  Shore  and  Michigan  Southern  Rail- 

way  Company  acroas  Sandusky  Bay,  Ohio,  (22)  bridge  of  Chicago,  Milwaukee 

,  and  St.  Paul  Railway  Company  across  Portage  Cmial  near  Portage  City,  Wis., 
(23)  bridge  of  city  of  Oshkosh,"  Wis.,  across  FoxRiver,  403;  (24)  bridge  of  city 
of  Manitowoc,  Wis.,  across  Manitowoc  River,  (25)  bridge  of  Wahkiakum 
County,  Wash.,  across  Alger  Slough,  (26)  bridge  of  Milwaukee,  Lake  Shore 
•and  Western  Railway  Company  across  Wolf  River  at  New  London,  Wis.,  (27) 
bridge  of  Plyjuonth'aud  Barnstable  counties,  Mass.,  across  Cohasset  Nari'ows 
between  towns  of  Wareham  and  Bourne,  (28)  bridge  of  Chicago,  Milwaukee 
and  St.  Paul  Railway  Company  across  Chippewa  River  near  Red  Cedar,  Wis., 
(29)  bridge  or  Kenton  County  and  Campbell  County  Bridge  Company  across 
, Licking  River  between  Newport  and  Covington,  Ky.,  (30)  bridge  of  Skagit 
County,  Wash.,  across  Swinomish  Slough,  404;  (31)  bridge  of  Washingt(ui  and 
Chesapeake  Beach  Rail  waj"-  Company-a cross  Patuxent  River  at  Mount  Calvert,  Md., 
(32)  bridge  of  Washington  and  Arlington  Railway  Company  across  Potomac  River 
at  the  **Throc  Sisters"  near  Washiugton,  D.  C,  (33)  bridge  of  Leavenworth  and 
Platte  County  Bridge  Company  across  Missouri  River  at  Leavenworth,  Kans.,  (34) 
bridge  of  Warren  County,  Miss.,  across  Big  Blfick  River  at  Baldwin  Ferry,  (35) 
bridge  of  Sagadahoc  County,  Me.,  across  Atkins  Bay,  Kennebec  River  at  Phijips- 
burg,  (36)  bridge  of  (^hehalis  County,  Wash.,  across  Chehalis  River  at  the  Elbow 
Rime,  405;  (37)  temporary  and  permanent  bridges  of  New  York  Central  and  Hnd- 

•  son  River  Railroad  Company  across  Harlem  River  at  New  York  City,  (38)  bridge  of 
Laud  and  River  Improvement  Company  of  Everett  across  Snohomish  River  at  Ever- 
ett, Wash.,  (39)  bridge  of  city  of  Chicago,  111.*,  across  West  Fork  of  South  Branch 
of  Chicago  River,  (40)  temporary  footbridge  of  Meesi-s.  Hugh  N.  Camp  and  D.  E. 
Seybel  across  Harlem  River  at  New  York  City,  (41)  temporarv  bridge  of  city  of 
NeV  York  across  Harlem  River,  (42)  bridge  of  the  Macon.  Dublin  and  Savannah 
Railroad  Company  across  Ocmulgoo  River  at  Macon,  Ga.,  400,  (43)  bridge  of  town 
ofMilbridge,  Me.,  across  Narraguagiis  River,  (44)  l^ridge  of  United  Railroads  of 
Washington  across  South  Arm  of  Willapa  River,-  Wash.,  (45)  bridge  of  city  of 
Boston,  Mass.,  across  Charles  River,  (46)  bridge  of  .lacksonville,  Tampa  and  Key 
West  Railway  Company  across  St.  .Johns  River  at  Buffalo  BluflT,  Fla.,  (47)  bridge 
of  Galveston  County,  Tex.,  across  West  Bay,  (48)  bridge  of  Skagit  County,  Wash., 
across  Skagit  River  at  Mount  Vernon,  (49)  bridge  of  Cincinnati  and  Covington 
Rapid  Transit  Bridge  Company  across  Ohio  River  between  Covington,  Ky.,  and 
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CinciiiiiAti,  Oliio,  (50)  bridge  of  St.  Paulj  Miniien polls  aiul  Manitoba  RnilwAy 
Company  across  SuohoiiiLsh  Kivor  neor  BuoIioniisL  City,  Wnsli.,  407;  (51)  britlj;e 
of  Allegneuy  Bridge  Conipniiy  across  Allegheny  Kivcr  ni,  I'ittsburg,  Pa.,  (52). 
bridge  of  Whatcom  County,  Wasli.^across  Nool^saok  River  at  ForiHlale,  (53)  bridge 


)5) 
etto 
Comity,  W.  Va.,  (56)  ]»ri<lge  <»f  Boston  Bridge  Company  across  Yonghioghcuy 
Kiver  at  Boston,  Pa.,  (57)  bridge  of  Chehalis  County,  Wash.,  across  South  Bay, 
Klk  River,  between  Bay  City  and  Laidlaiv,  41)8;  (5^)  bridge  of  Washington,  Al- 
exandria and  Motuit  Vernon  Electric  Railway  Couipuny  across  Hunting  Creek  at 
Alexandria,  Va.,  (59)  bridges  of  Brazoria  (.'onnty,  Tex.,  across  Bastrop  Bayou 
and  Chocolate  Bayon,  (60)  bridgec  of  city  of  Portland,  Oregon,  across  Wulamette 
River,  (61)  bridge  of  Chicago,  Peoria  and  Saint  Louis  Railway  Company  across 
Illinois  River  at  Havana,  111.,  (62)  bridge  of  Chicago  and  KortJiwestern  Railway 
Company  across  Fox  River  an<l  (jrovernment  Canal  at  De  Pore,  Wis.,  409;  (63) 
bridge^f  Relief  Bridge  Company  across  Allegheny  River  at  Oil  City,  Pa.,  (64) 
bridge  of  Kewaunee,  Green  Bay  and  Western  Railroad  Company  across  Kewaunee 
River  at  Kewaunee,  AVis.,  (65)  bridge  of  city  of  Napa.,  Cal.,  across  Napa  River, 
(66)  bridge  of  city  of  Milwaukee,  Wis.,  across  Kinuickinnic  River,  proposed 
bridge  of  city  of  Duluth,  Minn.,  across  canal  at  entrance  of  Duluth  Harbor,  410. 

BRIDGES  OBSTRUCTING  NAVIGATION. 

yl)  County  bridge  across  Kentucky  River  at  Frankfort,  Ky.,  (2)  Society  Hill  and 
Marlborough  Bridge  Company's  bridge  across  (ireat  I^edce  River  jiear  Soci<"ty 
Hill,  S.  C,  (3)  bridge' across  St.  Joseph  River,  Mich.,  near  its  mouth,  (4)  bridge 
across  Tulls  Creek  at  Tulls,  N.  C,  (5)  highway  bridge  across  Casper  River,  Ky., 
neAr  its  mouth,  (6)  drawbridge  across  Newtown  Creek  at  Brooklyn,  N.  Y.,  4il; 
(7)  highway  bridge  across  Chippewa  River  at  Durand,  Wis.,  (8)  bridge  across 
Co4)por8  Creek  at  Camden,  N.  J.,  (9)  railroad  bridge  across  Conmiencemeut  Bay  at 
Tftcoma,  Wash.,  (10)  railroad  bridge  across  Buffalo  Bayou  at  Houston,  Tex,,  (11) 
highway  bridge  across  Buffalo  Bayou  at  Houston,  Tex.,  412. 

OCCUPANCY  OF  AND  INJURY  .TO  PUBLIC  WORKS  BY  CORPORATIONS  AND 
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MISCELLANEOUS.  * 

WASHINGTON  AQUEDUCT. 

In  the  cnARCB  op  Lieut.  Col.  Gf.orgk  H.  Elliot,  Corps  or  Engineers— 

W^ashingtou  Aqueduct,  413;  water  supply.  District  of  Columbia,  increasing  water 
supply  of  Washington,  D.  C,  416;  erection  of  fishways  at  Great  Falls,  417. 

PUBLIC  BUILDINGS  AND  GROUNDS  AND  WASHINGTON  MONUMENT,  DIS- 
TRICT OF  COLUMBIA. 

Jy  the  CHAITGE  OF  COL.   O.   H.    ErNST,  MaJOR,  CoRPS  OF  ENGINEERS 418 

Sl/kVEY  OF  THE  NORTHERN  AND  NORTHWESTERN  LAKES. 
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Lake  Erie,  ^Waverly  Shoal,  Lake  Erie,  shoals  iu*St.  Lawrence  River,  discharges 
of  Niagava  Rj»:er,  survey  of  lake  front  at  ('hicago,  111.,  Black  Creek  Shoal,  Lake 
Ontarid*,  420;  estimates,  421;  water  levels,  422. 

CONSTRUCTION  AND  IMPROVEMENT  OF   ROADS  AND  BRIDGES   IN  YEL- 

L0WS1X)NE  NATIONAL  PARK. 

In  the  charge  of  Ma.i.  William  A.  Joxks,  Corps  of  Engineers 422 
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Block  Island,  R.  I.,  630;  Pawcatuck  River,  R.  I.  and  Conn.,  633;  harbor  of  refuge 
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REPORT  OP  COL.  1).  C.  HOUSTON,  CORPS  OF  ENGINEERS. 
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IjiPROVKJircNTf^. — Mystic  River,  Conn.,  650:  Thames  River,  Conn.,  652;  Connecti- 
cut River,  Mass.  and  Conn.,  656;  harbor  of  rofn go  at  Duck  Island  Harbor,  Ccmn.,  664; 
Clinton  Harbor.  Conn.,  667;  New  Haven  Harbor,  ('onn.,  6()8;  breakwaters  at  New 
Ha^'en,  Conn.,  673;  Milford  Harbor,  Conn.,  677,;  HouSatouic  River,  Conn.,  (WO; 
Bridgeport  Harbor,  Conn.,  685;  Black  Rock  Harbor,  (^onn.,  689;  Norwalk  Harbor, 
Conn.,  692;  harbor  at  Wilsons  Point.  Conn.,  695;  Five-Mile  River  Harbor,  ('onn., 
697;  Stamford  Harbor,  Conn.,  699;  Port  Chester  Harbor,  N.  Y.,  702;  Larchmont 
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Y.,  708;  Grecnport  Harbor,  N.Y.,  711;  Port  Jefferson  Harbor ,*N.  Y.,  713;  Huntington 
Harbor,  N.  Y.,  717;  Glen  Cove  Harbor,  N.  Y.,  720;  Flushing  Bav,  N.  Y.,  722;  Patchogue 
River,  N.Y.,  724;  Browns  Creek,  Sayville,  N.  \'.,727. 

HaKBOB.Lines.— Five-Mile  River  Harbor,  Conn.,  730. 
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Improvements.— Patapsco  River  and  channel  to  Baltimore,  Md.,  1005;  James  River, 
Va.,  1012, 
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C,  above  Wilmington,  1158;  Cape  Fear  River,  N.  C,  at  and  below  Wibuiugton, 
1164;  Lockwoods  Folly  River,  N.  C,  1177;  Yadkin  River,  N.  C,  1181;  harbor  at 
Georgetown,  S.  C,  1183;  Winyavv  Bay,  S.  C,  1189;  removing  sunken,  vessels  or 
craft  obstructing  or  endangering  navigation,  1194. 

APPENDIX  M. 

REPORT  OF  CAPT.  FREDERIC  V.  ABBOT,  CORPS  OF  ENGINEERS. 

IMPKOVEMENTS. — Waccamaw  ttiver,  N.  C.  and  S.  C-,1195;  Lumber  River,  N.  C.  and 
S,C.,1199;  Little  Pedee  River,  S.  C,  1201;  Great  Pedeo  River,  S.  C,  1203;  Clark 
River,  S.  C,  1206;  Mingo  Creek,  S.  C.,1208;  Sauteo  River,  S.  C,  1211;  Wateree 
River,.S.C.,12l4;  Congaree  River,  S.  C,  1217;  harbor  at  Charleston,  S.  C,  1219; 
Ashley  River,  S.C,  1229;  Wappoo  Cut,  S.  C,  1231 ;  Edisto  River,  S.  C,  1233;  Sal- 
kahatohie  River,  S.C.,  1235;  BeaufJort  River,  S.  C,  1238;  removing  sunkou  vessi)ls 
or  craft  obstructing  or  endangering  navigation,  1240. 

APPENDIX  K 

REPORT  OF  CAPT.  O.  M.  CARTER,  CORPS  OF  ENGINEERS. 

Improvements,;— Savannah  Harbor,  Ga.,  1243;  Savauhah  River,  Ga.,  1253;  Darieu 
Harbor,  Ga.,  1257 ;  Altamaha  River,  Ga.,  1261;  Oconee  River,  Ga.,  1265;  Ocmulgeo 
River,  Ga.,  1271;  Brunswick  Harbor,  Ga.,  1278;  Jekyl  Creek,  Ga.,  1283;  Cumber- 
land Sound,  Ga,  .ind  Fla.,1286;  removing  sunken  ves.si'ls  or  craft  obstrncting  or 
endangering  navigation,  1292. 

EXAMIKATIONS  AXD  SuuvEVS. — luside  routo  between  Doboy  and  Sopelo,  Ga.,"1294; 
inside  route  between  Savannah,  Ga.,  and  Fernandiua,  Fla.,  1309;  Brunswick  Outer 
Bar,  Ga.,  1327. 
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APPENDIX  O. 

REPORT  OF  MAJ.  J.  C.  MALLERY,  CORPS  OF  ENGINEERS. 

« 

Improvkmknts. — St.  Johim  Rivev,  Fla.,  1349;  Ocklawaha  River,  FlaMl366;  Volnsia 
Bar,  Fla.,  13C9;  St.  Ausustine  Harbor,  Fla.,  1371;  nortliwest  ODtraiice,  Key  We8t 
Harbor,  Fla.,  1374;  Calnosahatchee  River,  Fla.,  1377;  channel  of  Charlotte  Harbor 
and  Pease  Creek,  Fla.,  1379;  Sarasota  Bay,  Fla.,  1382;  Manatee  River,  Fla.,  1384; 
Tampa  Bay,  Fla.,  1386;  Withlacoochee  River,  Fla./  138J>;  harbor  at  Cedar  Keys, 
Fla.,  1392;  Suwanee  River,  Fla.,  1393.  •    ^ 

APPENDIX  P. 

REPORT  OF  CAPT.  PHILIP  M.  PRICE,  CORPS  OF  ENGINEERS. 

Improvements. — ^Apalachicola  Bay,  Fla.,  1397;  Apalachicola  River,  Fla.,  1400;  Flint 
River,  (Ja.,  1402;  Cbattalioochee  River,  Ga,  and  Ala.,  1405;  LaGran<;o  Bayou  and 
Holmes  River,  Fla.,  1407;  Chootawhatchce  River,  Fla.  and  Ala.,  1409;  harbor  at 
Pensacola,  Fla.,  1412;  E.scambia  and  Conecuh  rivers,  Fla.  and  Ala.,  1416;  Alabiima 
River,  Ala.,  1418;  Tallapoosa  River,  Ala.,  1422;  Coosa  River,  Ga.  and  Ala.,  1424; 
operating  and  eare  of  canals  and  other  works  of  navigation  on  Coosa  River,  Ga. 
and  Ala.,  USiy  Cahaba  River,  Ala.,  1432. 

APPENDIX  Q. 

REPORT  OF  MAJ.  A.  N.  DAMRELL,  CORPS  OF  ENGINEERS. 

Improvements. — Mobile  Harbor,  Alai,  1435;  Black  Warrior  River,  Ala.,  from  Tns- 
raloosa  to  Daniels  Creek,  1440;  Warrior  and  Tonibigbee  rivers,  Ala.  and  Miss., 
1444;  Noxubee  River,  Miss.,  1452;  Pascajjonla  River,  Miss.,  1453;  Chickasahay 
River,  Miss.,  1456;  Bluff  Creek,  Miss.,  M.57;  Leaf  River,  Miss.,  1458;  harbor  at 
Biloxi  Bay,  Miss.,  1458;  Pearl  River,  Miss.,  below  Jackson,  1460;  I*earl  River,  Miss., 
bet\v<'en  .Ja^ikson  and  Carthage,  1462;  Pearl  River,  Miss.,  between  Edinburg  and 
Carthage,  1465;  Bogue  Chitto,  La.,  1466. 

APPENDIX  R. 

REPORT  OF  MAJ.  JAMKS  B.  QIJINN,  CORPS  OF  ENGINEERS. 
Inspection  of  the  improvement  of  the  South  Pass  of  the  Mississippi  River,  1469. 

APPENDIX  S. 

REPORT  OF  MAJ.  JAMES  B.  QITINN,  CORPS  OF  ENGINEERS. 

Imi»iu)vemknt.s. — Chefnncto  River  and  Bo^ne  Falia,  La.,  1481 ;  Tickfaw  River  and 
if«  tributaries.  La.,  1481;  Amite  River  and  Bayou  Manchac,  La.,  1485;  Bayou  La 
Vourche,  La,,  1487;  Bayou  Terrebonne^  La.,  149D;  Bayou  Plaquemine,  Lai,  1491; 
Bavou  (vortableau,  La.\  15(X);  Bayou  Teche,'La.,  1503;  mouth  and  passes  of 
C-alcasieu  River,  La..  1.504;  harbor  at  Sabine  Pjuss,  Tex.,  1506;  Sabine  River,  Tex., 
1510;  Neehes  River,  Tex.,  1511;  removing  sunken  vessels  or  craft  obstructing  or 
endangering  navigation,  1513. 

Examination. — Sabme  River  between  Sabine  Lake  and  Sudduths  Bluff,  Tex.,  1513. 


APPENJ)IX  T. 

REPORT  OF  LIEUT.  JOHN  MILLIS,  CORPS  OF  ENGINEERS. 

Improvements. — Securing  mouth  of  Bayou  Plaquemine,  La.,  from  further  caving, 
1517:  removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation  in 
Mississippi  River  below  New  Orleans  Harl)or,  La.,  1521. 
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APPENDIX  U. 

REPORT  OF  ilAJ.  CHAS.  J.  ALLEN,  CORPS  OF  KNGINEKRS. » 

i.MPRUVKMKNTS. — Entrance  to  Galveston  Harbor,  Tex.,  152.3;  ship  clmnncl  in  Gal- 
veston Bay,  Tex.,  1533;  Trinity  River,  Tex.,  1540;  Collar  IJ:iyon,  Tex.,  1513;  BiU"- 
falo  Bayou,  Tex.,  1548;  harbor  at  Brazos  Santiago,  Tex.,  1553. 

Examinations  axu  Suuvky. — Brazo&  River,  Tex.,  from  its  mouth  to  Waco,  1555; 
We^t  Galveston  Bay  from  Christmas  Point,  Tex.^  1563. 

APPENDIX  V. 

REPORT  OF  CAPT.  J.  H.  WILLAUD,  CORPS  OF  ENGINEERS. 

iMPROVKMEXTs. — Red  River,  La.  anil  Ark.,  1573;  Red  River  above  F^ilton,  Ark., 
1600;  Oaachita  and  Black  riyers,  Ark.  ami  La.,  1602;  Bayou  D'Arbonne,  La.,  1607: 
Bayon  Bartholomew,  La.  and  Ark.,  1610;  BayonBcenf,  La.,  1614;  Tensas  River  and 
Bayou  Magon,  La.,  1617;  Bavons  Rondewav'aud  Vidal,  La.,  1620;  Big  Black  River, 
Miss.,  1622;  Yazoo  River,  Miss.,  1624;  Tchula  Lake,  Miss.,  1645;.  Tallahatchee 
River,  Mis^.,  1618;  Steele  Bayon  and  Washington  Bayon,  Mish.,  1651*;  Big  Sun- 
flower River,  Miss.,  1651;  Jiig  Hatehee  River,  Tenn.,  1657;  Forked  Deer  River, 
Tenn.,  1060;  water  gauges  on  Mississippi  River  and  its  principal  tributaries,  1663; 
KUTvev  of  Cypress  Bayon  and  the  lakes  between  .Jeiferson,  Tex.,  and  Shreveport, 
La.,  1668. 

APPENDIX  W. 

REPORT  OF  CAPr.  H.  S.  TABER,  CORPS  OF  ENGINEERS. 

I MPiioVEMENTS.— Removing  obstrnctioiw  in  Arkausas  River,  1673;  Arkansas  River, 
1676;  Foiirche  Le  Fevre  River,  Ark.,  16H1;  Petit  Jean  River,  Ark.,  16S2;  White 
River,  Ark.,  1683;  Cache  River,  Ark.,  10S7;  Little  Red  River,  Ark.,  16S7;  Black 
River.  Ark.  and  Mo.,  1689;  Black  River,  Mo.,  1691;  St.  Francis  River,  ArK.,  1693; 
St.  Fraueis  Riv^r,  Mo.,  1694;  Little  River,  Mo.,  1696. 

Examination  axd  Suuvby. — At  Clarendon  and  the  lower  White  River,  Ark.,  1697. 

APPENDIX  X. 

REPORT  OF  MAJ.  A.  M.  MILLER,  CORPS  OF  ENGINEERS. 

IMPROVK.MENT8. — Removing  snags  and  wrecks  from  Mississippi  River,  1705;  Missis- 
sippi River,  between  the  Ohio  and  Illinois  rivers,  1713;  harbor  at  St.  Louis,  Mo. 
1737;  Gasconade  River,  Mo.,  1739;  Osage  River,  Mo.,  1742;  Kaakaskia  River,  111., 
1715. 

APPENDIX  Y. 

REI»ORT  oV  MAJ.  A.  MACKENZIE,  CORPS  OF  ENGINEERS. 

lMPJ»()VK^|[Exr8. — Operating  snag  boats  and  dredgcJ  boats  on  Upper  Mississippi  River, 
1749;  Mississippi  River,  batweou  Des  Moines  Rapids  and  mouth  of  Illinois  River, 
1766;  Des  Moines  Rapids,  Mississipjii  River,  1772;  operating  and  care  of  Des  Moines 
Rapids  Canal  and  dry  dock,  1773;  Mississippi  River  between  Minneapolis  and  Des 
Moiues  Rapids,  1779. 

APPENDIX  Z. 

REPORT  OF  MAJ.  W.  A.^  JONES,  TORPS  OF  ENIUNEERS. 

Imiiu)VKMKNT8. — Mississippi  River  nbov»  Falls  of  St.  Anth(>ny,  Minn.,  1816;  reser- 
voirs at  headwaters  of  Mississippi  River,  1818;  Chippewa  River,  including  Vcllow 
Banks,  Wis.,  1833;  St.  Croix  River,  Wis.  and  Minn.,  1837;  Minnesota  River,  Minn., 
1840;  Red  River  of  the  North,  Minn."  and  N.  Dak.,  1843;  surveys  for  reservoirs  at 
the  sources  of  Mississippi,  St.  Croix,  Chipiiewa,  and  Wisconsin  rivers,  1819;  gaug- 
ing Mi9sb<.sippi  River  at  or  near  St.  Paul,  Minn.,  1849. 

Examination  and  Survey, — Red  River  of  the  North  and  tributaries  above  Fergus 
FaUa^ud  Crookstou,  Minn*,  and  Big  Stouo  Lake,  Minn,  and  S.  Dak.,  1853. 
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APPENDIX  A  A. 

nEPOUT  OF  CAPT.  CHAS.  F.  POWELL,  CORPS  OF  ENGINEERS. 

• 
Improvemknts. — Missouri  River  between  the  Great  FftUa,  Mont.,  and  Sioiix  City, 

Iowa,  1875;  YollowBtone  River,  Mont,  ami  N.  Dak.,  1903. 
Examination  ani>  Survky.— Missouri  River,  Mont.,  between  Great  Falls  and  cafton 

next  below  Stubbs  Ferry,  1904. 

APPENDIX  BB. 

REPORT  OF  LIEUT.  COL.  HENRY  M.  ROBERT,  CORPS  OF  ENGINEERS. 


APPENDIX  C  C. . 
REPORT  OF  CAPT.  GEO.  W.  GOETHALS,  CORPS  OF  .ENGINEERS. 

IMPROVKMENT8. — Tennea,see  Rivor  between  Chattanoo^,  Tenn.,  and  foot  of  Bee 
Tree  Shoals,  Ala.,  1915;  operating 'and  care  of  Muscle  Shoals  Canal,  Tenuessee 
River,  1956. 

PAET   III. 

APPENDIX   DD. 

REPORT  OF  MAJ.  AMOS  STICKNEY,  CORPS  OF  ENGINEERS. 

Improvements. — Ohio  River,  1960;  operating  snag  boats  on  Ohio  River,  1978 ;  oper- 
ating and  care  of  Davis  Island  Dam,  Ohio  River,  1980;  movable  dam  in  Ohio  River 
below  mouth  of  Beaver  River,  Pa.,  1983;  Monougahela 'River,  W.  Va.  and  Pa.,  11^; 
operating  <and  care  of  Locks  and  Dams  Nos.  8  and  9,  Monongahela  River,  1986;  piir- 
chase  of  Lock  and  Dam  No.  7,  Monongahcla  River,  1989;  purchase  of  Lock  and  Dam 
No.  6,  Monongahela  River,  1990;  Cheat  River,  W.  Va.,  1991 ;  Allegheny  River,  Pa.. 
1992;  dam  at  Herr  Island,  Allegheny  River,  Pa.,  1996;  ice  harbor  at  mouth  of  Mus- 
kingum River,  Ohio,  1997;  operating  and  care  of  ice-harbor  lock  at  mouth  of  Mns- 
kingum  River,  Ohio,  1998;  Muskingum  River,  Ohio,  1999;  operating  and  care  of 
locks  and  dams  on  Muskingum  River,  Ohio,  2000. 

APPENDIX  E  E. 

REPORT  OF  LIEUT.  COL.  G.  J.  LYDECKER,  CORPS  OF  ENGINEERS. 

Improvkmknts, —Falls  of  the  Ohio  River,  at  Louisville,  Ky.,  2015;  Indiana  Chute, 
Falls  of  the  Ohio  River,  2020;  operating  and  care  of  Louisville  and  Portland 
Canal,  Ky.,  2024 ;  Wabash  River,  lud.  and  111;,  2031 ;  White  River,  Iiid.,  2037. 

APPENDIX'  F  F. 

REPORT  OF  COL.  W^L  P.  CRAIG  HILL,  CORPS  OF  ENGINEERS. 

IMPROVEMBXTS.— Great  Kanawha  River.  W.Va.,  2041;  operating  and  care  of  locks 
-and  dams  on  Great  Kanawha  River,  W.  Va.,  20H2 ;  Elk  River,  W.  Va.,  2064;  Gauley 
River,  W.  Va.,  2067;  New  River,  Va.  and  W.  Va.,  2071. 
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APPENDIX  G  G. 

REPORT  OF  MAJ.  D.  W.  LOCKVVOOD,  CORPS  OF  KNGINEERS. 

Jmprovkmknts. — Trade  water  River,  Ky.,  2073;  operating  and  keeping  in  repair  locks 
and  danid  on  Green  and  liaiTen  rivers,  Ky.,  2074;  Rough  River,  Ky.,  2081;  Ken- 
tucky River,  Ky.,  2063;  operating  and  keeping  in  repair  locks  ami  dams  on  Ken- 
tucky River,  Ky.,  2091 ;  Licking  River,  Ky.,  between  Farmers  and  West  Li!»ertv, 
2097 f  Big  Sandy  River,  W.  Va.  and  Ky.,  20^)8;  Levisa  Fork  of  Big  Sandy  lUveV, 
Ky.,2108;  Tug  Fork  of  Big  Sandy  River,  W.  Va.  and  Ky.,  210*»;  (iuyandotte  liiv- 
er,  W.  Va.,  2111;  Little  Kanawha  River,  W.Va  ,  2114;  operating  and  keeping  in 
repair  lock  and  dam  on  Little  Kanawha  Riyer,  W.  Va.,  2117 ;  Buckhaunon  River, 
W.Va.,2119. 

APPENDIX  H  H. 

REPORT  OF  CAPT.  W.  L.  FISK,  CORPS  OF  ENGINEERS. 

lMPROVKMK?iT8. — Harbox  at  Grand  Marais,  Minn.,  2121;  harbor  at  Agate  Bay,  Minn., 
2123;  harbor  at  Dulnth,  Minn.,  2126;  harbor  at  Superior  Bay  and  St.  Louis  Bay, 
Wis.,  2132;  Minnesota  Point,  at  Superior,  Wia.,  21,37;  harbor  at  Ashland,  Wis., 
2137;  harbor  at  Ontonagon,  Mich.,  2139;  Eagle  Harbor,  Mieh.,  2141 ;  harbor  at  Mar- 
quette, Mich.,  2142;  harT)or  of  refuge  at  Grand  Marais,  Mieh.,  2145. 

Examination  and  Survey. — St.  Louis  River,  Minn,  and  Wis.,  from  Grassy  Point,  in 
St.  Louis  Bay,  to  Fond  du  Lac,  2148. 

APPENDIX  I L 

REPORT  OP  MAJ.  JAMES  F.  GREGORY,  CORPS  OF  ENGINEERS. 

Improvemknts. — Portage  Lake  and  Lake  Superior  canals  across  Koveenaw  Point, 
Mich.,  2158;  Manistique  Harbor,  Mich,  2170;  Cedar  River  Harbor,  Mich.,  2172; 
Menominee  Harbor,  Mich,  and  Wis.,  2173;  Menominee  River,  Mich,  and  Wis.,  2175; 
Oconto  Harbor,  Wis.,  2177;  Pensaukee  Harbor,  Wis.,  2179;  Green  Bay  Harbor, 
Wis.,  2180;  harbor  of  refuge  at  entrance  of  Sturgeon  Bay  Canal,  Wis.,  2182; 
Alinapee  Harbor,  Wis.,  2184;  Kewaunee  Harbor,  Wis.,  2187;  Two  Rivera  Harbor, 
Wis.,  2189;  Manitowoc  Harbor,  Wis.,  2191;  Sheboygan  Harbor,  Wis.,  2194;  Port 
Washington  Harbor,  Wis.,  2196;  harbor  of  refuge  at  Milwaukee  Bay,  Wis.,  2199; 
Milwaukee  Harbor,  Wis.,  2201;  Racine  Harbor,  Wis.,  2204;  Kenosha  Harbor,  Wis., 
2207;  Wankegan  Harbor,  111.,  2209;  Fox  River,  Wis.,. 2213;  operating  ajid  care  of 
locks  and  dams  on  Fox  River,  Wis.,  2222. 

APPENDIX  J  J. 

REPORT  OF  CAPT.  W.  L.  MARSHALL,  CORPS  OF  ENGINEERS. 

Improvements. — Chicago  Harbor,  111.,  2237;  Calumet  Harbor,  III.,  2245;  Calumet 
River,  111.  and  Ind.,  2249;  Illinois  River,  111.,  2255;  operating  and  care  of  La 
Grange  Lock  and  Dam,  Illinois  River,  111.,  2294 ;  Illinois  and  Mississippi  Caual^ 
2297. 

APPENDIX  K  K. 

REPORT  OF  MAJ.  WILLIAM  LUDLOW.  CORPS  OF  ENGINEERS. 


Improvements. — Petoskey  Harbor,  Mich.,  2314:  Charlevoix  Harbor  and  entrance  to 
Pine  Lake,  Mich.,  2315;  Frankfort  Harbor,  Mich.,  2318;  harbor  of  refuge  at  Port- 
age Lake,  Mich.,  2320;  Manistee  Harbor,  Mich.,  2322;  Ludington  Harbor,  Mich., 
2326;  Pentwater  Harbor,  Mich.,  2328;  White  River  Harbor,  Mich.,  2331;  Musko- 

Sm  Harbor,  Mich.,  2333;  Grand  Haven  Harbor,  Mich.,  2340;  Holland  Harbor, 
ich.,  2348 ;  Stiugatuck  Harbor,  Mich.,  2350;  South  Haven  Harbor,  Mich.,  2353; 
St.  Joseph  Harbor,  Mich.,  2357;  St.  Joseph  River,  Mich.,  2363;  Michigan  City  Har- 
bor, Ind.,  2365. 
Examination  AND  Survey. — Grand  River,  Mich.,  below  Grand  Rapids,  2369. 
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APPENDIX  L  L. 

REPORT  OP. COL.  O.  M.  POE,  CORPS ,0F  ENGINEERS. 

Improvebcbnts. — St.  Marys  River,  Mich.,  2398;  operatiD^  and  care  of  St.  Marys  Fa^ls 
Canal,  Mich.,  2426;  dry  dock  at  St.  Marys  Falls  Canal,  Mich.,  2443;  Hay  Lake  Cfaau- 
nel,  St.  Marys  River,*  Mich.,  2443;  harbor  at  Cheboy/^au,  Mich..  244B;  harbor  at 
Thunder  Bay,  Mich.,  2450;  Thnndjsr  Bay  River,  Mich.,  2452;  haroor  at  Au  Sable, 
Mich.,  2453:  SajB^naw  River,  Mich.,  2454;  harbor  of  refnge  at  Sand  Beach,  Lake 
Huron,  Mich.,  2464;  Black  River,  at  Port  Huron,  Mich.,  2469;  mouth  of  Black 
lliver,  Mich.,  2471;  St.  Clair  Flats  Canal,  Mich.,  2473:  operating  and  oare  of  St. 
(Dlair  Flats  Canal,  Mich,  2475;  Clinton  River,  Mich,  2477;  Grosse  Pointe  Channel, 
Mich.,  2478;  Rouge  River,  Mich.,  2480;  Detroit,  River,  Mich.,  2481;  removing 
sunken  vessels  or  oraft  obstructing  or  endangering  navigation,  2483. 

APPENDIX  M  M. 
REPORT  OF  LIEUT.  COL.  JARED  A.  SMITH,  CORPS  OF  ENGINEERS. 

iMPKOVKMENTd. — Mouroe  Harbor,  Mich.,  2486;  Toledo  Harbor,  Ohio,  2487:  Port  Clin- 
ton Harbor,  Ohio,  2494 ;  Sandusky  City  Harbor,  Ohio,  2495 ;  Sandusky  River,  Ohio, 
2497;  Huron  Harbor,  Ohio,  2498;  Vermillion  Harbor,  Ohio,  ^00;  Black  River  Har- 
bor, Ohio,  2501;  Cleveland  Harbor,  Ohio,  2503;  Fairport  Harbor,  Ohio,  2506;  Ashta- 
bula Harbor,  Ohio,  2508;  removing  sunken  vessels  or  craft  obstructing  or  endang- 
ering navigation,  2510. 

Examinations  and  Survbyb. — Grand  River,  Ohio,  between  Richmond  and  the 
mouth,  2511 ;  Conneaut  Harbor,  Ohio,  2515. 

APPENDIX  N  K 
REPORT  OF  MAJ.  E.  H,  RUFFNER,  CORPS  OF  ENGINEERS. 

iMPROVEMENts. — Erie  Harbor,  Pa.,  2522;  preservation  and  protection  of  Presque 
Isle  Peninsula,  Erie  Harbor,  Pa.,  2526 ;  Dunkirk  Harbor,  N.  Y.,  2527;  Buffalo  Har- 
bor, N.  Y.,  2529;  Tonawanda  Harbor  and  Niagara  River,  N.  Y.,  2533;  Wilson  Har- 
bor, N.  Y.,  2534 ;  Olcott  Harbor,  N.  Y.,  2536 ;  Oak  Orchard  Harbor,  N.  Y.,  2537. 
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ANNUAL  REPORT  OF  THE  MISSISSIPPI  RIVER  COMMISSION  FOR   THE 

FISCAL  YEAR  ENDING  JUNE  SO,  1892, 

I^EW  York,  June  22^  1892'. 

Sir:  Tlio  MLssissippi  River  Commission  has  the  honor  to  submit  this, 
its  annual  report,  for  the  current  fiscal  year.  Owing  to  the  departure 
ill  June  of  its  president,  upon  temporary  duty  in  a  foreign  country,  the 
history  of  its  operations  is  brought  down  to  May  31,  instead  of  June  30, 
as  usual. 

Since  the  last  annual  report  there  have  been  no  additional  appropri- 
tious  or  legislatiim  affecting  the  Commission.  The  distribution  of  the 
appropriations  of  last  year,  as  given  in  that  report,  has  been  modified 
by  the  transfer  of  various  sums  from  one  object  to  anot  hc^r  from  time  to 
time  during  the  year,  as  the  demand  for  fttn<ls  in  the  various  brandies 
of  the  work  became  more  or  less  pressing.  To  the  previous  allotments 
for  levees  was  added  the  sum  of  $135,000,  of  Avhich  $75,000  was  taken 
from  Lake  Providen(*e  Reach,  $40,000  from  general  service,  and  $20,000 
from  the  harbor  at  Helena,  these  lattef  allotments  of  $60,000  being 
made  in  the  exigencies  of  the  recent  flood  for  the  purpose  of  protecting 
the  levees.  To  the  previous  allotments  for  harbors  was  added  $48,000 
for  Greenville  and  $11,000  for  Memphis,  all  taken  from  works  of  chan- 
nel imi>rovement,  and  $8,000  for  !New  Orleans,  taken  from  the  Red  and 
Atchafalaya  rivers.  Among  the  works  -of  channel  improvement  the 
principal  changes  were  the  transfer  of  $247,000  from  the  previous  al- 
lotment for  Lake  Providence  Reach,  of  which  $75,000  was  given  to 
levees,  $50,000  to  Plum  Point  Roach— diminished  by  $11,000  subse- 
quently transferred  to  Memphis — $48,000  to  Greenville,  $48,000  to  Ash- 
brook  Neck — diminished  by  $6,000  subsequently  transferred  to  Lake 
Bolivar  Front>— and  $20,000  to  plant,  Third  district.  The  sum  of  $1 ,000 
was  transferred  from  Helena  to  surveys,  gauges,  and  observations, 
Fourth  district,  and  $0,000  from  Ashbrook  Neck  to  Lake  Bolivar  Front. 
In  the  early  portion  of  the  year  there  had  been  a  balance  of  $18,670  re- 
maining unexpended  of  an  allotment  to  Lake  Bolivar  from  the  appro- 
priation of  August  11, 1888.  This  was  applied  to  levees,  in  addition  to 
the  sums  already  mentioned.  Detailed  iinancial  statements  accompany 
the  report  of  the  secretary  of  the  Commission  hereto  attached. 

Between  July  1  and  May  31  there  were  three  meetings  of  the  Com- 
mission—one in  New  York  City,  July  15-17,  1891,  one  on  board  its  in- 
spection steamer  between  St.  Louis  and  New  Orleans,  November  5-18, 
1891,  and  one  on  the  same  steamer  between  the  same  X)laces  May  4-10, 

1892. 
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SURVEYS,   GAUGES,   AND   OBSERVATIONS. 

Engaged  in  the  general  survey  of  the  river,  there  were  in  the  field  at 
the  date  of  the  last  report  one  triangulation  and  two  leveling  parties. 
Tlie  first  party  had  readied  a  point  4  miles  above  Burlington,  Iowa, 
working  northward.  It  crmtinued  its  work  until  July  28,  1891,  when 
fieldwork  was  suspended  at  Port  Louisa,  Iowa,  the  additional  distance 
covered  being  about  35  miles  of  river.  This  party  was  also  charged 
with  the  establishment  of  lines  of  permanent  bench  marks  across  the 
valley.  Triangulation  work  was  resumed  at  Port  Louisa,  April  20, 
1892,  the  party  working  northward.  By  the  31st  of  May  it  had  reached 
Fairport,  Iowa,  a  distance  of  abont  23  miles  from  Port  Louisa,  making 
the  total  distance  covered  by  new  triangulation  during  the  year  about 
67  miles.  The  triangulation  is  now  completed  from  Donaldsonville,  La., 
to  Fairport^  Iowa.  Of  the  two  leveling  parties  one  had  started  from 
St.  Paul,  Minn.,  and  working  southward  had  reached  Alma,  Wis.,  and 
the  other  had  started  at  Duluth,  Minn.,  and  working  toward  St.  Paul 
had  reached  Sturgeon  Lake.  The  former  party  continued  its  work 
until  October  20, 1891,  when  fieldwork  was  suspended  at  Savanna,  111., 
the  additional  distance  covered  being  about  206  miles.  The  lattor  party 
continued  its  work  until-  September  28, 1891,  when  fieldwork  was  sus- 
pended at  SL  Paul,  the  additional  distance  covered  being  about  102 
miles.  Tlie  line  of  precise  levels  had  in  i>reviou8  years  been  made  con- 
tinuous from  Biloxi,  Miss.,  to  Savanna,  111.,  and  thence  to  Chicago,  111., 
connecting  with  Lake  Michigan.  The  new  work  makes  the  line  con- 
tinuous to  Duluth,  and  connects  the  whole  with  Lake  Superior. 

A  party  for  tojMjgraphy  and  hydrography  took  the  field  early  in  Au- 
gust, beginning  work  near  Alton,  111.,  where  the  work  of  1889  had  ter- 
minated. They  worked  northward  as  far  as  Hannibal,  Mo.,  a  distance 
of  about  118  miles  by  river.  A  considerable  number  of  years  having 
elapsed  since  the  survey  was  made  of  the  portion  of  the  river  below 
Oaii'o,  it  had  become  desirabl|  to  investigate  the  condition  of  the  i^)er- 
maneut  marks.  A  party  was  sent  out  for  that  purpose  in  November, 
1891,  and  between  that  time  and  March,  1892,  went  over  the  ground 
between  Cairo,  111.,  and  Donaldsonville,  La.  Advantage  wa^s  taken  of 
this  opportunity  to  make  a  reconnoissance  and  api)roximate  location  of 
the  present  shore  lines,  with  a  view  to  showing  the  amount  of  ctiving 
which  has  occurred  since  the  general  survey.  A  comparison  of  the  two 
surveys  gives  the  following  intoresting  facts,  viz:  The  total  length  of 
caving  banks  between  Cairo  and  DouRldsonville,  a  distance  by  channel 
of  885  miles,  is  921  miles.  The  rate  of  caving  bears  no  relation  to  the 
degree  of  curvature  of  the  bends,  the  maximum  rate  being  found  in 
comparatively  straight  reaches^  nor  is  it  influenced  by  the  character 
of  the  vegetation  on  the  banks,  the  shore  line  in  a  caving  bend  which  is 
partly  cultivated  and  partly  timbered  being  smooth  and  regular,  show- 
ing that  the  bend  is  eroded  under  both  circumstances  with  equal  facility. 
The  quantity  of  soil  thrown  into  the  river  by  caving  annually  averages 
9^  acres  by  66  feet  depth  for  each  mile  of  river,  or  a  total  for  the  river 
between  Cairo  and  Donaldsonville  of  10  square  miles  by  86  feet  in 
depth  annually.  Erosion  does  not  necessarily  mean  a  widening  of  the 
bed.  The  eroded  bank  is  generally  followed  by  an  equivalent  till  on  the 
opposite  bank,  and  in  some  localities  of  excessive  erosion  the  bed  has 
actually  grown  narrower.  Further  details  of  the  comparison  will  be 
found  in  tlie  report  of  Mr.  J,  A.  Ockerson,  assistant  engineer,  hereto 
appended.    (See  Appendix  4  F.) 

In  the  office  good  progress  was  made  in  the  preparation  of  the  detail 
charts,  scale  1:10,000,  and  of  the  topographical  maps  from  Cairo  north- 
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ward^  scale  1  inch  to  1  mile.  A  plat  of  the  triangulation  of  1891  was 
made.  Additional  sheets,  11  iu  number,  of  the  1 :20,000  charts  were 
published,  making  81  sheets  iu  all  which  have  now  been  published, 
covering  the  river  from  Donaldson  ville,  La.^  to  just  below  St.  Louis,  Mo. 
Eecom]mtation  of  discharge  measurements  made  in  1891  was  completed. 
The  daily  records  of  the  gauges  kept  by  the  commission,  and  of  certain 
others  kept  under  Majs.  Mackenzie  and  MiUer,  Capts.  Willard  and  Taber, 
of  the  Corps  of  Engineers,  and  under  the  Weather  Bureau  and  the  Cin- 
cinnati waterworks,  were  received,  tabulated,  and  printed.  The  rec- 
oixl  includes  32  gauges  at  various  points  upon  the  Mississippi,  from 
Hastings,  Minn.,  to  Fort  Jackson,  La.,  and  23  gauges  upon  tributaries 
and  3  upon  the  Atchafalaya.  For  further  details,  see  report  of  Capt 
Carl  F.  Palfrey,  secretary  of  the  commission.    (Appendix  4.) 

GENERAL   SERVICE. 

The  *' general  service"  was  originally  established  with  headquarters 
at  St.  Louis  for  the  purpose  of  furnishing  to  the  various  districts  such 
supplies  as  could  not  be  procured  withm  the  limits  of  the  districts 
and  could  not  be  conveniently  obtained  by  the  officers  in  charge 
of  the  districts  by  direct  purchase.  As  the  work  advanced  and  mar- 
kets were  developed  the  duties  of  this  branch  of  the  organization  were 
gradually  restricted,  until  of  late  years  they  have  been  limited  almost 
exclusively  to  supplying  stone  ft'om  the  upper  part  of  the  valley  to  the 
first,  second,  and  third  districts.  For  several  years  past  the  office  has 
been  in  the  same  building  with  that  of  surveys,  gauges,  and  observa- 
tions, and  has  been  managed  by  the  same  officer,  the  secretary  of  the 
commission.  At  the  end  of  the  year  the  "  general  service  ^  was  dis- 
continued. 

There  were  shipped  to  the  first  and  third  districts  40,208  cubic  yards 
of  stone.  Loaded  at  the  quarry  ready  for  shipment  on  May  31  wer(^ 
about  3,600  cubic  yards  more. 

Necessary  repairs  were  made  to  the  fleet.  All  of  the  vessels  are  in 
serviceable  condition  except  the  steamer  Etheridge^  which  is  deficient  in 
boiler  power,  A  large  number  of  tlie  stone  barges  will  probably  require 
very  extensive  rep«au*s  before  the  end  of  another  year. 

COMMERCIAL  STATISTICS. 

An  attempt  to  collect  commercial  statistics  for  the  calendar  year  1891 
resulted  in  procuring  some  incomplete  information  upon  the  subject, 
which  will  be  found  in  the  reports  of  the  secretary  and  the  officer  in 
charge  of  the  first  district. 

FIRST  DISTRICT. 

(Cairo  to  foot  of  Island  ISo  40,  220  miles.) 

(a)  ColumhuSy  Ky.,  21  miles  below  Cairo, — The  work  of  improvement 
at  this  locality  consists  of  five  spur  dikes,  built  in  1889-'90,  under  spe- 
cific api>ropriations  in  the  acts  of  1880  and  1888  amounting  together  to 
943,750,  the  object  being  to  protect  about  2,200  linear  feet  of  bank  which 
was  threatening  to  cave.  The  work  was  completed  last  year.  N"o  in- 
jtuyto  the  spurs  has  been  noted  and  no  farther  work  is  at  present  re- 
quired. 

(6)  Sickmcmy  Ky,^  36  miles  below  Cairo, — The  acts  of  1886  and  1888 
contained  specific  appropriations  forthislocality,  amounting  together  to 
•88,750.    The  evil  to  be  remedied  was  the  caving  of  the.  bank  in  front 
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of  the  town.  Owing  to  tlic  existence  of  a  projecting  point  of  tough  clay 
a  short  distance  above  the  lauding  it  was  possible  to  accomplish  the 
desired  result  with  an  unusually  small  development  of  work.  A  con- 
tinuous revetment  about  1,000  feet  loug,  extending  down  stream  from 
the  clay  point,  was  plac*ed  in  October,  1890.  Except  for  some  slight 
damages  by  an  eddy  at  the  downstreiim  end  it  remains  in  good  condi- 
tion, but  requires  additional  stone  ballast.  The  stone  for  this  purpose 
has  been  stored  near  at  hand  and  will  be  distiibuted  over  the  revet- 
ment during  the  next  low-water  period.  Above  the  clay  point  thecjiv- 
ing  continues,  but  there  appears  to  be  no  public  interest  which  is^suffer- 
ing  sufficiently  to  justify  the  large  expenditure,  estimated  at  about 
$100,000,  which  would  be  required  to  protect  that  portion  of  the  bank. 
Should  the  clay  point  finally  yield,  then  additional  expenditures  will  be 
required  to  maintain  the  work  now  in  place. 

(c)  New  Madrid^  Missouri^  71  miles  below  Cairo, — To  comply  with  the 
requirements  of  the  act  of  September  19,  1890,  as  interpreted  by  the 
War  Department,  an  allotment  of  $1,000  was  made  to  this  locality  from 
the  appropriation  contained  in  that  act,  as  reported  last  year,  to  be 
used  in  making  a  survey.  The  survey  was  made  in  September  and 
October,  189 1 .  There  has  been  some  caving  of  the  bank  hi  front  of  the 
town,  which  the  inhabitants  desire  to  have  stopped.  The  cost  of  pro- 
tecting the  bank  is  estimated  to  be  about  $70,000.  The  commission  is 
unable  to  recommend  the  diversion  of  any  of  the  funds  appropriated 
for  the  general  improvement  of  the  river  to  this  purpose  at  this  time. 

{d)  Pltm  Point  Eeachj  147-186  miles  below  Cairo.— The  works  thus 
far  undertaken  in  this  reach,  arranged  geographically,*beginning  at  the 
upstream  end,  are:  (1)  Daniels  Point  revetment;  (2)  Ashport  Bend  re- 
vetment; (3)  Gold  Dust  dikes;  (4)  Fletcher  Bend  revetment;  (o)  Dikes 
in  chutes  of  Elmot  Island  and  Island  30;  (6)  Plumb  Point  revetment; 
(7)  Plum  Point  dikes;  (8)  Osceola  Bar  revetment;  (9)  BuUerton  revet- 
ment; (10)  Osceola  and  BuUerton  dikes.  They  are  distributed  over  a 
length  of  about  20  miles,  some  on  one  side  and  some  on  the  other  side 
of  the  river.  They  constitute  one  connected  whole,  ea(;h  one  being 
essential  to  the  effectiveness  of  the  others.  The  continued  efficiency  of 
all  is  dependent  ui:)on  the  maintenance  of  the  conditions  as  to  approach 
of  the  river  from  above  which  obtained  when  they  were  i)lanned. 

The  order  in  which  they  were  begun  is  different  from  the  one  just 
given,  the  object  being  first  to  obtain  the  desired  results  in  the  shape 
of  a  deepened  channel  and  improved  navigation,  and  then  to  maintain 
those  results  by  repairs  and  extensions  of  the  works  themselves,  and 
by  the  addition  of  such  new  works,  higher  upstream,  as  might  become 
necessarv.  Thus  the  latest  addition  to  the  work«  is  the  one  mentioned 
first  on  the  above  list. 

{d  1)  Daniels  Point  revetment, — ^Rapid  caving  having  developed  in 
the  long  bend  known  as  Canadian  Reach,  of  which  Daniels  Point  is  the 
foot,  and  there  not  being  sufficient  funds  to  undertake  the  protection 
of  the  entire  bend  when  the  appropriation  of  1888  became  available,  it 
was  determined  to  protect  about  a  mile  of  the  downstream  end.  As 
heretofore  reported,  a  contiuuous  revetment  5,300  feet  long  was  placed. 
As  a  whole  it  has  stood  well,  but  the  bend  above  it  has  continued  to 
cave,  giving  to  the  upstream  end  of  the  revetment  a  salient  position. 
It  has  suffered  some  damage  at  this  point.  An  extension  ui>stream  500 
or  000  feet  was  required,  and  w^as  contemplated  this  year.  There  was 
also  a  small  break  about  400  feet  below  the  upstream  end,  and  addi- 
tional stone  ballast  was  required  over  a  considerable  portion  of  the  old 
work.    Owing  to  the  difficulty  of  procuring  stone,  it  was  found  impos- 
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sible-todo  all  the  work  required  this  year.  The  break  was  repaired 
and  additional  ballast  was  placed,  but  the  upstreaui  extension  had  to 
be  deferred. 

{d  2)  Ashport  Bend  revetment — The  protection  of  Ashport  Bend  was 
one  of  the  first  works  projected  in  this  reach.  A  short  piece  of  revet- 
ment was  placed  in  1882,  but  more  pressing  demands  for  fiinds  at  other 
places  prevente(l  a  continuation  of  the  work  until  the  present  year. 
The  bank  had  by  this  time  receded  so  far  that  its  protection  had  be- 
come imperative  to  avoid  an  in  jui'ious  change  in  the  action  of  all  the 
works  in  Plum  Point  Reach.  Operations  were  begun  October  1  and 
continued  until  the  middle  of  January,  when  they  were  suspended, 
having  been  greatly  impeded  by  want  of  a  sufficient  supply  of  stone. 
Beginning  at  a  point  about  3,500  feet  below  Ashport,  a  continuous  re- 
vetaient  was  placed  for  a  distance  of  3,250  feet.  It  is  proposed  to  con- 
tinue the  work  during  the  coming  year  and  to  carry  it  to  completion  a^ 
soon  as  circumstances  will  permit. 

{d  3)  Oold  Bust  dikes. — ^^No  work  done  here  and  none  contemplated. 
(See  Annual  Report  for  1891.) 

{d  4)  Fletchers  Bend  revetment. — The  protection  of  this  bend  was  be- 
glin  in  1884  and  suspended  in  January,  1885,  in  an  unfinished  condi- 
tion. Owing  to  restrictions  contained  in  the  act  of  1886,  by  which 
expenditure  of  the  funds  api)ropriated  in  that  act  was  prohibited  for 
works  of  bank  proj:ec^tion,  thitj  work  could  not  be  resumed  until  the 
autumn  of  1888.  It  had  then  suftered  some  damage,  but  the  most 
serious  result  of  the  suspension  was  the  change  in  the  form  of  theb6nd. 
Unprotected  parts  had  caved  back,  leaving  protected  parts  in  a  salient, 
and  making  the  shape  of  the  bend  so  awkward  that  it  was  deemed  ex- 
pedient to  sacrifice  the  work  protecting  one  of  these  salients.  At  the 
beginning  of  the  present  year  the  protection  consisted  of  one  piece  ot* 
continuous  revetment  7,800  feet  long,  beginning  at  the  upstream  end  of 
the  bend,  then  an  intrcrval  about  4,000  feet  long  of  unprotected  bank, 
and  of  four  detached  blocks  of  revetment,  each  about  1,100  feet  lon^, 
near  the  downstream  end  of  the  bend.  The  latter  were  separated  from 
each  other  by  intervals  of  300,  400,  and  500  feet,  having  been  con- 
structed in  that  manner  as  an  experiment.  The  work  this  year  con- 
sisted in  extending  the  continuous  revetment  downstream  to  conneet 
with  the  first  of  the  detached  blocks.  Operations  were  begun  in  August 
and  continued  until  February,  when  the  project  for  the  season  was 
completed,  except  that  the  necessary  quantity  of  stone  could  not  be 
procured,  and  further  ballasting  remains  to  be  done.  Repairs  also 
were  made  in  the  old  work  where  needed.  The  indications  now  are 
that  the  interval  between  the  two  detached  blocks  of  experimental  re- 
vetment which  are  farthest  downstream  must  be  protected  in  order  to 
Rave  both  pieces  from  destruction. 

{d  5)  jyUces  in  chutes  of  Elmot  Island  and  Island  30. — ^Nothing  was 
done  to  the  original  pile  dikes  and  nothing  is  contemplated.  (See  An- 
nual Report  for  1891.)  To  complete  the  closure  of  the  chute  behind 
Elmot  Island  a  submergeable  dam  of  brush  and  stone  has  been  pro- 
jected and  will  be  constructed  as  soon  as  circumstances  permit.  Some 
heavy  masses  of  drift  which  accumulated  against  the  remains  of  these 
dikes  w^ere  sunk  to  aid  in  obstructing  the  flow  through  the  chute. 
Compact  matti^esses  of  brush  were  placed  over  the  drift  and  were  then 
heavily  ballasted  with  stone. 

{d  6)  Plum  Point  revetment. — Nothing  done  here  during  the  year  and 
nothing  contemplated  during  the  coming  year.  (See  Annual  Report 
for  1801.) 
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(d  7)  Plum  Pohit  diJces.^—^otluug  done  here  during  the  year,  and 
nothing  contemplated  during  the  coming  year.  (See  Annual  Report 
for  1891.) 

{d  8)  Osceola  Bar  revetment — Rapid  .caving  of  the  channel  face  of 
Osceola  Bar,  or  Towhead,  having  begun,  a  continuous  revetment  of 
brush  and  stone  was  begun  last  year.  It  was  continued  this  year.  At 
the  beginning  of  the  year  the  revetment  extended  from  the  downstream 
end  of  the  Towhead  a  distance  of  4,500  feet  upstream.  Operations  wore 
resumed  in  October  and  continued  until  the  latter  part  of  November. 
The  revetment  was  extended  about  1,000  feet  farther  upstream,  and 
was  there  terminated,  any  further  extension  being  for  the  present  un- 
necessary. The  «upi)ly  of  stone  being  insufficient,  the  work  was  not 
car/ied  as  high  up  the  face  of  the  bank  as  is  contemplated.  Further 
ballasting  is  required  here. 

(d  9)  Bnllerton  revetment — Nothing  was  done  here  during  the  year 
and  nothing  is  contemx)lated  for  the  coming  year.  (See  Annual  Report 
for  1891.) 

{d  10)  Osceola  and  Bnllerton  dikes, — Nothing  was  done  here  during 
the  year  and  nothing  is  contemplated  for  the  coming  year.  (See  Annual 
Report  for  1891.) 

Results  in  Plum  Point  Reorch. — The  river  reached  an  unusually  low 
stage  duHng  the  months  of  October  and  November,  though  the  mini- 
mum gauge  reading  at  Fulton,  Tenn.,  was  not  as  low  as  in  1887, 1888, 
or  1889,  and  at  Memphis  it  was  not  as  low  as  in  1871,  1872,  and  1888. 
A  discharge  of  only  91,000  cubic  feet  per  second  was  measured  at  Mem- 
phis, October  16,  with  tlie  gauge  0.4  higher  than  the  minimum,  which  it 
subsequently  reached.  The  least  depth  fpund  in  the  improved  part  of 
the  reach  was  6  J  feet.  It  was  found  in  the  crossing  between  Gold  Dust 
and  Ashport  Bar.  Diminished  depths  were  found  in  some  of  the  other 
crossings.  They  are  to  be  attributed  to  the  large  amount  of  channel- 
choking  material  thrown  into  the  river  by  the  caving  of  the  banks,  such 
as  in  Ashport  and  Fletchers  bends,  the  protection  of  which  had  not 
been  completed.  The  favorable  results  heretofore  reported  were  not 
therefore  fully  maintained. 

(e)  Surveys,  gauffes,  and  observations. — Discharge  observations  were 
made  at  Cairo  and  Plum  Point  during  the  low- water  period  of  1891,  and 
at  Columbus,  Ky.,  and  Fulton,  Tenn.,  during  the  high-water  period  of 
1892.  A  hydrographic  survey  was  made  of  the  Plum  Point  Reach.  A 
survey  was  made  of  Hickman  Harbor  in  October.  The  survey  at  New 
Madrid  has  already  been  mentioned. 

(/)  Levees. — ^The  only  levees  constructed  by  the  United  States  in  the 
first  district  are  the  two  short  detached  pieces  in  the  vicinity  of  the 
Plum  Point  Reach,  built  in  1886-'88.  Nothing  was  done  to  them  dur- 
ing the  year.  (See  Annual  Report  for  1891.)  There  is  no  general  sys- 
tem of  levee  maintained  by  local  authorities  within  the  limits  of  this 
district. 

For  details  of  the  operations  in  the  first  district,  see  report  of  Capt. 
S.  W.  Roessler,  hereto  appended  (Appendix  5). 

SECOND  DISTRICT. 

(Foot  of  Island  No.  40  to  mouth  of  White  River,  180  miles.) 

(a)  Memphis,  230  miles  heloic  Cairo. — ^Works  for  the  protection  of  the 
harbor  at  Memphis  include  the  protection  of  the  city  front,  and  of  Hope- 
field  Bend,  above  and  on  the  opposite  side  of  the  river.     The  latter 
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work  was  begun  in  1882,  but  for  the  reasons  given  ia  former  reports  it 
could  not  be  completed  until  February,  1889.  By  that  time  the  down- 
stream end  of  the  bend  had  receded  so  far  that  the  approach  of  the 
river  to  the  Memphis  landing  was  no  longer  favorable  to  the  maiute- 
•  nance  of  the  upstream  portion  of  the  landing.  A  bar  had  formed  here 
in  front  of  the  landing,  where  there  are  some  important  business  in- 
terests, such  as  the  grain  elevator  and  railway  transfer.  During  the 
low-water  season  of  1891  a  channel  was  dredged  through  this  bar,  as 
in  previous  years,  and  there  was  no  interruption  of  steamboat  traffic 
to  the  elevator. 

The  damage  to  the  revetment  of  Hopefield  Bend,  noted  in  the  last 
Annual  Report  as  having  been  inflicted  by  the  high  water  of  1891,  proved 
to  be  more  serious  than  was  then  supposed.  After  the  river  had  fallen 
two  breaks  were  discovered,  one  about  2,750  feet  long  at  the  head  of  the 
1884  work;  the  other  about  600  feet  long  in  the  1887  work  and  just 
above  the  repair  work  of  1890.  The  necessary  repairs  were  begun  in 
September  and  completed  in  January.  Besides  restoring  the  revetment 
at  the  places  just  referred  to,  additional  stone  ballast  was  placed  where 
it  was  deficient  at  other  places.  During  the  i)resent  high  water  there 
have  been  two  new  breaks,  one  of  them  in  the  new  work  placed  this 
year.  The  extent  of  these  breaks  is  not  accurately  known,  but  appears 
tobe  moderate.    It  is  proposed  to  repair  them  during  the  coming  season. 

The  protection  of  the  city  front  was  begun  in  1878,  before  the  organ- 
ization of  the  Commission,  at  the  upstream  end  of  the  landing.  With 
the  changes  in  Hopefield  Bend  the  point  of  attack  has  moved  down- 
stream and  the  protection  has  from  time  to  time  been  extended  in  that 
direction.  The  most  recent  work  is  the  system  of  spur  dikes,  known 
as  the  "  Citizen's  Protection,"  originally  built  in  188G  with  funds  sub- 
scribed by  property  owners  in  the  vicinity,  the  work  being  executed 
under  the  direction  of  the  officer  in  charge  of  the  district  with  plant 
belonging  to  the  United  States.  They  were  raised  and  covered  with 
stone  by  the  Commission  in  1889.  They,  as  well  as  the  revetments  higher 
upstream,  remain  in  serviceable  condition,  but  there  has  been  a  decided 
settlement  of  the  dikes.  After  the  high  water  of  1891  a  subsidence 
amounting  to  about  4  feet  vertical  was  noted,  but  without  lateral  move- 
ment towards  the  channel.  Caving  continues  slowly  along  the  bluft* 
further  downstream. 

(b)  Helena,  306  miles  below  Cairo, — Nothing  was  done  here  during  the 
year.    See  Annual  Report  of  1891. 

(c)  SurveySy  gauges  and  observations. — Discharge  observations  were 
made  at  Memphis  and  Helena  during  the  low-water  i)eriod  of  1891,  and 
at  Helena  during  the  high  water  of  1892.  A  survey  was  made  of  Mem- 
phis Harbor  in  October,  and  one  of  Nonconnah  Rock  in  the  same 
month.  The  report  of  the  latter  survey  is  hereto  appended.  A  survey 
was  made  also  for  a  new  levee  behind  Lake  Charles  (357  L),  as  the  cav- 
ing at  the  head  of  the  lake  and  below  it  in  the  vicinity  of  Andersons 
Landing  and  Pushmataha  has  approached  so  close  to  the  existing  levee 
that  new  and  extensive  loops  will  be  necessary  or  a  new  levee  behind 
the  lake. 

(A)  Levees. — ^The  levees  m  the  second  district  include  on  the  right 
bank  the  White  River  front,  which  extends  from  Helena  to  and  includ- 
ing Laconia  Circle,  a  distance  of  about  78  miles  by  river,  and  on  the 
left  bank  so  much  of  the  Yazoo  front  as  lies  within  its  limits,  a  distance 
by  river  of  about  120  miles.  The  lengths  of  levee  are  much  shorter 
than  these  distances.  Work  was  carried  on  during  the  year  to  a  small 
extent  upon  both  fronts. 
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(d  J)  White  River  Front. — Upou  the  White  Kiver  Front  at  the  beginning 
of  the  year  a  levee  extended  sc^utliward  ft-oin  Helena  a  distance  of 
about  15^  miles,  and  another  extended  northward  from  Laconia  Circle, 
leaving  a  gap  between  them  of  about  30  miles,  in  which  there  wa4«^  no 
levee  except  the  old  and  badly  broken-up  State  Levee.  During  the  year 
the  Helena  Levee  was  extended  southward  28,338  feet.,  of  which  5,000 
feet  w^as  enlargement  of  an  old  levee  and  the  balance  new  work.  It 
was  built  with  a  crown  of  8  feet,  side  slopes  1  on  3,  and  grade  3  feet 
above  highest  known  water  (1890.)  The  Laconia  section  was  extended 
northward  4,240  feet,  with  crown  8  feet,  side  slopes  1  on  3,  and  grade  4 
feet  above  highest  water  of  1890. 

{d  2)  Upper  Mississippi  Levee  District. — Upon  the  Yazoo  Front  the 
work  consisted  in  enlarging  the  existing  levee  above  Hushpuckena 
(352  L)  to  a  height  of  from  3  to  4  feet  above  liighest  water,  with  a  crow^n 
of  10  feet  and  laud  slope  of  1  on  3.  In  addition  to  this  much  work  was 
done  by  the  local  authorities,  the  amount  and  location  of  which  has  not 
been  reported  to  the  Commission.  Allotments  have  been  made  to  this 
district  under  the  title  irpi)er  Mississippi  Levee  District, 

THIRD  DISTICT. 

(Mouth  of  White  River  to  Warrenton,  Miss.,  220  miles.) 

(a)  Lake  Bolivar  Fronts  417  miles  below  Cairo. — ^Nothing  was  done 
here  during  the  year.  The  work  has  accomplished  the  object  for  which 
it  was  built  and  remains  in  good  condition,  excepjbthat  additional  stone 
ballast  is  required  above  the  water  surface,  which  it  is  intended  to  sup- 
ply at  an  early  day.    See  Annual  Keport  for  1891. 

(b)  Ashbrook  Neck,  446  miles  beloto  Cairo, — As  explained  in  the  last 
Annual  Report,  the  protection  of  the  upstream  side  of  Ashbrook  !N"eck 
had  become  necessary  in  order  to  prevent  a  cut-off.  The  work  was  be- 
gun in  1890.  At  the,  beginning  of  the  present  year  2,820  linear  feet  of 
revetment  had  been  placed  at  the  narrowest  part  of  the  neck,  but  the 
lower  500  feet  of  it  having  been  constructed  during  a  high  and  rising 
river,  was  of  insuflftcient  width  and  had  suffered  some  damage.  Oper- 
ations were  resumed  in  August  and  continued  until  January,  when 
they  were  suspended  on  account  of  high  water.  The  old  w^ork  was  re- 
I)aiied  and  was  then  extended  downstream  a  distance  of  2,500  feet.  An 
extension  upstream  was  begun  and  was  carried  a  distance  of  1,300  feet. 
Further  extension  in  that  direction  is  contemplated.  To  prevent  flow 
across  the  neck  at  high  water  a  levee  was  constructed  near  the  axis  of 
the  neck.  It  has  suffered  material  injury  during  the  present  high 
water. 

(c)  Oreenville,  Miss.,  478  miles  below  Cairo. — The  work  at  this  place, 
begun  in  1887,  hao  for  its  object  the  i)rotection  of  the  bank  in  front  of 
the  town,  which  was  caving  rapidly.  A  sketch  of  the  operations  to  the 
beginning  of  the  present  year  is  given  in  the  last  Annual  Report.  At 
that  date  the  original  protection  of  the  town  front  had  been  taken  in 
flank  by  the  continuous  caving  of  the  bend  above,  and  the  upstream 
end  of  it  had  been  destroyed.  The  necessity  of  protecting  the  bank 
just  above  the  town  was  urgent.  It  wa^s  undertaken  as  soon  as  the 
stage  of  the  river  would  permit.  Operations  were  resumed  in  August 
and  continued  until  January,  when  the  project  for  the  year  was  com- 
l)l'*ted.  A  continuous  revetment  6,600  feet  long  was  i>laced,  extending 
upstream  from  the  upper  end  of  the  portion  of  the  original  work,  which 
remained  intact.  As  was  stated  last  year,  the  certain  way  to  protect 
Greenville  is  to  protect  the  bend  above  throughout  its  whole  length. 
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The  amount  of  funds  required  for  that  have  not  been  available.  The 
work  done  this  year  should  afford  relief  from  immediate  danger.  It 
seems  probable  that  further  extensions  of  the  revetment  may  be  neces- 
sary in  the  future. 

(d)  Lake  Providence  Beach  j  517  to  552  miles  hehtc  Cairo. — A  brief 
sketch  of  the  operations  in  this  reach,  from  the  time  when  they  were 
begun  in  1882,  was  given  in  the  last  Annual  Keport.  It  then  api)eare(i 
that,  for  reasons  beyond  the  control  of  the  Commission,  the  earlier  works 
ha<l  either  been  destroyed  or  had  become  uncertain  in  their  action,  and 
that  although  tlie  beneficial  results  obtained  by  them  still  remained, 
the  river  throughout  the  reach  was  not  under  control,  and  there  was 
no  certainty  that  the  results  were  permanent.  A  systematic  and  per- 
manent improvement  involved  the  construction  of  a  new  series  of 
works,  beginning  with  Louisiana  Bend,  at  the  head  of  the  reach;  A 
new  protection  of  this  bend  was  begun  in  1889  and  completed  for  a 
length  of  6,024  feet.  At  the  beginning  of  the  present  year  this  work 
was  in  good  condition,  except  about  200  linear  feet  at  the  downstream 
end  which  had  been  injured  by  the  erosion  of  the  bank  below  it.  Oi>er- 
ations  were  resumed  in  September  and  continued  until  the  latter  jiart 
of  January.  The  damaged  lower  end  of  the  old  work  was  replaced  and 
the  revetment  extended  5,000  feet,  making  5,224  linear  feet  of  revet- 
ment placed  this  year.  The  total  length  of  revetment  in  Louisiaua 
bend  is  11,024  feet,  all  of  it  standing  intact.  It  is  proposed  to  extend 
the  work  during  the  coming  year, 

(e)  VicJcshurg,  599  miles  below  Cairo. — Tlie  works  for  the  mainte- 
nance and  improvement  of  Vicksburg  Harbor  consist,  first,  of  the  revet- 
ment of  Delta  Point,  to  prevent  its  further  recession,  wliich  would  allow 
the  river  to  abandon  the  present  Vicksburg  front  entirely  instead  of 
partly,  as  is  now  the  case;  and,  second,  of  a  dredged  canal  leading  to 
a  dredged  basin  at  the  upstream  part  of  the  city  front. 

The  Delta  Point  revetment,  covering  10,700  linear  feet  of  bank,  was 
constructed  between  1878  and  1884.  It  has  required  no  repairs  for  sev- 
eral years.  The  subaqueous  portion  is  still  in  good  condition,  but  the 
upper  bank  portion  is  in  places  in  need  of  stone  ballast  to  replace  the 
brush  which  has  rotted.  It  is  proposed  to  place  the  necessary  stone 
during  the  coming  year.  Higher  upstream  the  bank  continues  to  cave 
slowly,  and  it  will  probably  be  necessary  to  extend  the  revetment  in 
that  direction  in  the  future,  but  it  is  not  evident  that  that  will  be  re- 
quired during  the  coming  year. 

At  the  beginning  of  the  year  the  canal  had  been  excavated  approxi- 
mately to  the  plane  +8  feet  on  the  Vicksburg  gauge  and  dredging 
was  in  progress.  It  was  continued  until  September  7,  when  it  was  sus- 
pended on  account  of  low  water.  At  that  time  the  canal  had  been  ex- 
cavated to  a  plane  between  -f  5  and  +6  feet  on  the  Vicksburg  gauge. 
A  greater  depth  had  been  anticipated  from  the  season's  operations,  but 
a  heavy  deposit  from  the  river  occurred  during  the  high  water  of  the 
previous  spring  and  summer,  against  which  the  dredge  had  to  work. 
Dredging  was  resumed  Februiiry  8,  1892,  and  on  the  loth  of  May  was 
still  in  progress.  At  the  latter  date  one  cut  40  feet  wide  through  the 
canal  had  been  excavated  to  a  plane  zero  on  the  gauge  and  another 
cut  to  the  same  depth  partly  through.  The  amount  of  material  exca- 
vated during  the  year  was  315,079  cubic  yards.  The  amount  previ- 
ously excavated  in  canal  and  basin  was  954,514,  making  the  total 
amount  of  excavation  since  1888,  when  the  work  was  begun,  1,269,593 
cubic  yards,  measured  in  the  scow.  The  exiiavated  prism  now  existing 
should  have  involved  the  excavation  of  1 ,020,800  cubic  yards,  measured 
in  the  scow,  had  there  been  no  fill  from  deposits  by  the  river.    The  dif- 


2896       REPORT   OF  THE   CHIEF  OP   ENGINEERS,  tJ.  8.  ARMr. 

fereiice,  or  248,793  cubic  yards,  measures  the  amouut  of  the  deposits  in 
four  years. 

(/)  SurveySj  gauges^  and  observations, — ^Discharge  observations  doriug 
the  low  water  of  18111  were  made  at  Wilsons  Point  in  October,  and  dur- 
ing the  high  water  of  1892  at  Arkansas  City  and  Wilsons  Point.  Sur- 
veys were  made  near  Ashbrook  Neck,  Greenville,  and  Louisiana  Bend 
while  the  works  were  in  progress.  In  October  a  hydrographic  survey 
was  made  of  Lake  Providence  Eeach  and  one  in  the  vicinity  of  Pecan 
Grove,  to  note  the  changes,  it*  any,  due  to  the  Raleigh  crevasse  of  1890. 

(g)  Levees^  east  hank  Lower  Mississippi  levee  district. — On  the  cast,  or 
lelt,  bank  of  the  river  the  levees  in  the  third  district  extend  firom  op- 
posite the  mouth  of  White  River  to  Eagle  Lake,  covering  the  lower  half 
of  the  Yazoo  Basin,  a  distance  by  river  of  about  190  miles.  The  length 
of  the  levee  line  is  much  shorter,  being  about  167  miles.  It  covers  the 
local  organization  kuowil  in  the  allotments  as  the  Lower  Mississippi 
levee  district,  and  overlaps  for  28  miles  upon  the  local  Upper  Missis- 
sippi levee  district.  The  small  amount  available  for  levee  construction 
was  devoted  tostrengtheningtheleveeat  Catfish  Point  (423 L)  and  build- 
ing loops  to  cover  breaks  in  the  line  at  Greenville  (478  L),  Stella  (502  L.), 
and  Shipland  (543  L).  The  total  yardage  placed  by  the  Government 
was  288,072  cubic  yards.  The  local  authorities,  the  Lower  Mississippi 
levee  board,  placed  during  the  year  1,896,518  cubic  yards  at  various 
points  not  reported  to  the  Commission.  An  estimate  was  given  last 
year  of  the  yardage  required  to  raise  the  levees  in  this  district  to  a 
height  3  feet  above  the  calculated  high  water  of  1890.  It  is  possible 
that  the  experience  of  this  year  may  cause  the  standard  to  be  changed. 
The  State  authorities  have  made  strenuous  efforts  to  strengthen  their 
line.  Their  levees  have  generally  a  width  of  crown  of  8  feet,  with  crests 
at  least  2  feet  above  the  ilood  of  1890. 

(h)  LeveeSy  west  banlc. — On  the  west,  or  right,  bank  of  the  river  the 
levees  in  the  third  district  extend  from  Amos  Bayou,  about  17  nules 
north  of  Arkansas  City,  along  Cypress  Creek,  to  Lucca  Landing,  on  the 
Mississippi,  and  thence  to  the  southern  limit  of  the  district,  covering 
the  upper  half  of  the  Tensas  Basin,  a  distance  by  river  of  about  181 
miles.  The  length  of  the  levee  line  is  about  173  miles,  of  which  84.8 
miles  is  in  the  State  of  Arkansas  and  the  remainder  in  Louisiana.  The 
local  levee  organizations  are  the  Desha  County  levee  board,  the  Chicot 
County  levee  board,  both  in  Arkansas,  and  the  Fifth  Louisiana  levee 
district.  The  Tensas  Basin  levee  district,  a  Louisiana  organization,  is 
authorized  by  the  law  of  its  State  to  expend  money  in  Arkansas  Tensas 
Basin.  Allotments  for  levees  on  this  bank  have  been  made  under  the 
titles  "Levees  Tensas  Basin,  Arkansas,"  and  "Levees  Tensas  Basin, 
Louisiana,  third  district. 

{h  1)  Tensas  Basing  Arkansas. — ^The  old  levees  of  Arkansas  are  gen- 
erally of  flimsy  character,  the  prevailing  type  through  the  district  having 
a  crown  of  about  4  feet  and  height  about  that  of  the  flood  of  LS90. 
The  local  boards  have  barely  sufficient  revenue  to  keep  them  in  repair. 
Most  of  the  efficient  work  done  of  late  years  in  the  district  has  been 
done  by  the  United  States  or  the  State  of  Louisiana.  At  the  begin- 
ning of  the  present  year  the  extension  of  the  Lucca  loop  (428  R)  was 
under  construction.  It  was  duly  completed.  With  the  small  amount 
available  for  leve«  construction  this  year  the  levee  at  Opossum  Fork 
(427  li)  was  enlarged,  and  loops  were  built  at  Sunnyside  (491  B),  Cra- 
crafb  (513  R),  a  spur  constructed  on  Leland  short  line  (470  R),  and 
the  enlargement  of  the  levee  below  Lower  Boggy  Bayou  (445  R)  was 
begun.  The  total  yardage  placed  by  the  United  States  was  270,377 
cubic  yards.    The  Desha  County  levee  board  enlarged  the  levee  in 
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front  of  Arkansas  City,  placing  19,235  cubic  yards.  The  Chicot  County 
levee  board  constructed  levees  at  Luna  (467  R),  Leland  (483  R),  and 
enlarged  those  at  Bellevue  front  (466  E)  and  at  Sterling  (515  E),  the 
yardage  not  being  reported  to  the  Commission.  The  Louisiana  autliori- 
ties,  comi)elled  for  their  own  protection  to  go  beyond  the  limits  of 
their  State,  enlarged  the  levee  from  Chicot  (432  E)  to  Arkansas  City, 
placing  148,638  cubic  yards.  They  also  contributed  45,611  cubic  yards 
to  the  Lucca  loop  (428  B),  built  mainly  by  the  United  States. 

(h  2)  Tensds  B{M%ny  Louisiana^  third  district, — With  this  year's  allot- 
ment for  this  snbdistrict  a  levee  was  built  at  lUawara  (562  E),  contain- 
ing 349.241  cubic  yards. 

For  aetails  of  the  operations  in  the  third  district  see  report  of  Capt. 
C.  McD.  Townsend;  hereto  appended,  Appendix  6. 

FOURTH  DISTEICT. 

(Warrenton,  Miss.,  to  Head  of  Passes,  484  miles.) 

(a)  Katchezand  Vidalia^  700  miles  below  Cairo. — A  history  of  Congres- 
sional and  executive  action  with  reference  to  this  locality  was  given  in 
the  last  Annual  Eeport.    Nothing  was  done  here  during  the  year. 

{b)  Rectification  of  the  Red  and  Atchafalaya  rivers^  764  miles  below 
Cairo. — ^The  project  adopted  for  this  locality  has  for  its  object  (1)  to 
limit  the  outlet  capacity  of  the  Atchafalaya,  and  (2)  to  improve  the  low- 
water  navigation  from  the  Mississippi  into  the  Atchafalaya,  and  also 
into  the  E^  Eiver. 

The  first  of  these  objects  is  to  be  accomplished  by  the  construction  of 
a  series  of  dams  in  the  Atchafalaya,  submerged  sufficiently  to  i)ermit 
navigation  over  them.  At  the  date  of  the  last  Annual  Eeport  two  of 
the  projected  dams,  Nos.  1  and  3,  built  in  1888  and  1889,  had  been  con- 
structed near  Simmesport,  in  the  Atchafalaya,  about  5  miles  below  its 
head.  They  remain  in  good  condition.  Nothing  further  was  done  here 
during  the  year. 

The  second  object  is  to  be  accomplished  by  replacing  the  present  sin- 
gle channel  between  the  Mississippi  and  the  Eed- Atchafalaya,  through 
which  the  flow  is  sometimes  in  one  direction,  sometimes  in  the  other, 
and  sometimes  does  not  exist  at  all,  by  two  channels,  one  for  the  inflow 
from  the  Eed  to  the  Mississippi,  and  the  other  for  the  outflow  from  the 
Mississippi  to  the  Atchafalaya,  and  to  prevent  the  Eed  Eiver,  at  low 
water,  from  wasting  itself  down  the  Atchafalaya,  by  a  dam  which  shall 
separate  it  from  that  stream  at  low  and  medium  stages.  One  of  these 
channels  is  furnished  by  the  present  single  channel,  called  Lower  Old 
Eiver,  south  of  Turnbull  Island.  The  other  is  to  be  created  by  the  en- 
largement of  Upper  Old  Eiver,  north  of  Turnbull  Island^or  the  greater 
part  of  its  length,  until  it  reaches  the  vicinity  of  Carrs  ±*oint,  and  then 
continuing  it  to  a  junction  with  the  Mississippi  by  excavation  through 
Carrs  Point. 

The  difficult  part  of  this  project  is  the  excavation  of  the  channel 
north  of  Turnbull  Island.  The  old  waterway  has  much  diminished 
in  size  in  the  last  few  years  until  now  a  narrow  chute,  which  is  dry 
in  places  at  a  12-foot  stage,  is  all  that  remains  of  it.  Seyeral  million 
cubic  yards  of  material  mustjbe  removed.  The  material  is  soft  mud,  in 
which  a  trench  is  difficult  to'maintain,  tlie  semifluid  sides  flowing  into 
it  with  great  facility.  A  small  amount  of  dredging  was  done  last  year, 
as  noted  in  the  last  Annual  Eeport,  and  operations  of  that  kind  were 
resumed  in  the  early  part  of  the  present  year;  but  a  very  brief  experi- 
ence was  sufficient  to  demonstrate  that  the  ap])Iiances  at  the  disposal 
of  the  Commission  were  not  adapted  to  the  circumstances  of  this  case, 
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Dredges  of  much  greater  capacity  were  required.  Operations  were 
promptly  su8i)ended,  and  an  investigation  of  the  resources  of  the 
country  in  dredging  appliances  was  entered  upon,  with  a  view  to  pro- 
(^uring  the  most  efficient  one  for  this  puq)ose  which  exists  or  can  be 
construct-ed.  Specifications  were  finally  prepared,  and  proposals  for 
furnishing  an  efficient  apparatus  were  invited  by  public  advertisement 
dated  June  1,  proposals  to  be  opened  on  the  1st  of  August  next.  To 
aid  in  the  excavation  of  this  channel  it  is  very  desirable  that  a  current 
fi'om  Red  River  be  forced  through  it  as  soon  as  practicable.  This  could 
be  accomplished  by  building  to  a  sufficient  height  tlie  dam  designed  to 
separate  the  Red  River  fix)m  the  Atchafalaya,  known  in  this  project  as 
the  Red  River  Dam.  But  the  Commission  did  not  feel  at  liberty  to  ob- 
struct the  navigation  which  now  passes  over  the  site  of  that  dam  before 
providing  a  new  channel.  The  dam  was  begun  in  1889  and  at  the  begin- 
ning of  the  present  year  it  had  been  built  up  until  its  crest  was  J&om 
about  1  to  3  feet  below  low  water.  It  was  the  intention  up  to  the  time 
when  dredging  in  Upper  Old  River  was  suspended  to  continue  the  con- 
struction of  the  dam  to  a  moderate  height  above  low^  water,  so  as  to 
obtain  some  assistance  from  it  if  possible  in  the  way  of  a  current  through 
the  new  channel,  but  at  the  same  time  to  keep  it  so  low  that  in  case  of 
a  very  low- water  season  a  portion  of  it  could  be  cut  down,  and  a  chan- 
nel through  it  preserved,  without  too  great  a  loss  of  material.  The 
work  of  construction  was  continued  in  the  early  part  of  the  present 
year.  When  dredging  was  suspended  orders  were  given  to  susx>end 
work  upon  the  dam  also,  a«  soon  as  convenient,  but  to  use  up  such  ma- 
terial as  had  been  accumulated.  Its  crest  when  work  was  suspended 
was  about  3  feet  above  low  water.  The  river  subsequently  fell  to  a  very 
low  stage  and  a  portion  of  the  dam  was  removed  in  compliance  with 
orders  given  before  it  was  built,  in  anticipation  of  such  a  contingency. 
There  is  now  an  opening  through  it  about  450  feet  wide  and  5  feet  deep 
at  low  water.    Otherwise  it  is  in  good  condition. 

It  is  evident  that  the  execution  of  this  project  is  much  hampered  by 
the  necessity  of  not  obstructing  the  use  of  the  stream  by  navigation. 
The  navigation  interest  has  this  spring  very  generously  come  to  the  aid 
of  the  Commission.  In  a  communication  signed  by  aJl,  or  nearly  all, 
the  masters,  owners,  mates,  and  pilots  of  boats  engaged  in  trade  to  the 
Atchafalaya,  Red,  and  Ouachita  rivers,  they  have  urged  that  the  ap- 
proved project  be  pushed  to  completion,  that  the  Red  River  Dam  be 
raised  so  as  to  force  the  Red  River  to  flow  north  of  TumbuU  Island 
and  of  itself  create  that  channel,  and  have  voluntarily  offered  to  relin- 
quish the  use  of  the  old  channel  thus  obstructed.  The  Commission  has 
not  thought  it  best  to  accept  this  offer  at  this  time,  believing  that  both 
dredging  and  a  current  arc  necessary.  It  is  proposed  to  resume  opera- 
tions when  a  satisfactory  dredging  outfit  is  secured,  and  sufficient 
funds  are  available,  and  then  to  take  advantage  of  this  offer. 

The  usual  difficulties  were  experienced  in  maintaining  a  navigable 
channel  through  Lower  Old  River  during  the  low- water  period.  Dredg- 
ing was  begun  as  soon  as  the  water  had  fallen  sufficiently  to  ])ermit 
the  dredges  to  work  and  was  continued  until  the  water  was  too  low  to 
float  them.  By  October  6  the  channel  had  become  impassable  for  the 
regular  steamboats,  tiumgh  small  light  draft  boats  continued  to  go 
through  and  transfer  freight  until  October  3l).  At  that  time  all  navi- 
gation was  suspended  and  it  so  remained  until  November  27,  when  both 
the  Red  and  the  Mississippi  rose  rapidly  and  navigation  was  restored. 

The  telephone  line,  30  miles  long,  to  connect  with  West  Melville,  the 
nearest  railway  station,  the  construction  of  which  was  begun  last  year, 
was  completed. 
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(c)  Xew  Orleans  Harbor^  963  miles  below  Cairo, — The  city  of  New  Or- 
leaus  covers  a  length  of  about  13  miles  of  the  Mississippi  Eiver,  In 
that  distance  the  river  makes  four  bends,  called  the  GarroUton,  Green- 
ville, Gonldsboro,  and  Third  District  bends.  In  all  of  them  more  or 
less  ei'osion  was  going  on,  which,  as  the  value  of  property  increaised,  it 
became  desirable  to  stop.  The  features  of  the  case,  which  are  peculiar 
and  make  it  different  from  other  places  where  the  protection  of  banks 
has  been  undertaken,  are  (1)  the  great  depth  of  water  and  steepness  of 
the  banks,  which  are  unfavorable,  and  (2)  the  comparative  stability  of 
the  banks,  which  has  enabled  New  Orleans  to  occupy  essentially  her 
present  site  for  a  centnry  and  a  half,  which  is  favorable.  The  system 
of  spur  dikes  was  introduced  in  1884,  and  has  since  been  used  exclu- 
sively, and  has  thus  &r  been  successftiL  The  spurs  begin  near  the  low- 
water  line  and  project  into  the  river  to  the  point  whei*e  their  top  sur- 
faces, having  a  slope  of  1  ux)on  3,  intersect  the  bottom.  They  are' 
usually  about  1,000  feet  apart,  but  the  interval  may  vary  with  the 
greater  or  less  curvature  of  the  bend. 

At  the  beginning  of  the  present  year  there  had  been  placed  in  New 
Orleans  Harbor  3  spurs  in  the  CarroUton  Bend,  2  in  the  Greenville 
Bend,  6  in  the  Gonldsboro  Bend,  and  4  in  the  Third  District  Keach,  a 
little  below  the  bend.  During  the  year  4  additional  spurs  were  built 
in  thQ  Third  District  Keach  and  2  in  the  Carrollton  Bend.  They  were 
all  in  good  condition  at  the  end  of  the  year,  and  appear  to  be  accom- 
plishing the  object  for  which  they  were  designed.  The  construction  of 
additional  spurs  is  contemplated. 

(d)  SurvepSy gauges,  and  observations. — Discharge  observations  during 
the  low  water  of  1891  were  made  in  the  Mississippi  at  Red  River  Land- 
ing, in  the  Atchafalaya  near  Simmesport,  and  in  the  Red  River  at  the 
liei  Biver  Dam,  and  during  the  high  water  of  1892  in  the  Mississippi 
at  Natchez,  Red  River  Landing,  and  CarroUton,  and  in  the  Atchafalaya 
at  Simmesport.  Local  surv^s  were  made  in  the  vicinity  of  Red  River 
Dam  and  at  Ave  places  in  New  Orleans  Harbor,  and  in  connection  with 
the  location  of  new  levees,  and  a  continuous  hue  of  levels  was  run  over 
the  levees  of  the  Tensas  Front  from  the  upper  end  of  the  district  down 
to  Fairview  Landing. 

(e)  Levees, — The  levees  in  this  district  include  the  lower  half  of  the 
Tensas  Basin  and  the  Atchafalaya  Basin  on  the  right  or  west  bank,  a 
distance  by  river  of  about  432  miles,  and  on  the  lett  or  east  bank,  the 
low  country  beloAV  Baton  Rouge,  a  distance  by  river  of  about  206  miles. 
The  local  organizations  for  the  right  bank  are  (1)  Fifth  Louisiana  levee 
district,  extending  from  the  State  line  to  the  mouth  of  Red  River,  (2) 
Atchafalaya  Basin  levee  district,  extending  from  the  mouth  of  Red 
River  to  Donaldsonville,  (3)  Third  Louisiana  levee  district,  extending 
from  Donaldsonville  to  the  Gulf  of  Mexico,  except  about  13  miles  at 
New  Orleans.  Those  for  the  left  bank  are  (1)  Pontchartrain  levee  dis- 
trict, extending  from  Baton  Rouge  to  the  upper  limit  of  the  city  of  New 
Orleans,  and  (2)  First  Louisiana  levee  district,  extending  from  the  lower 
limit  of  the  city  of  New  Orleans  to  the  Gulf  of  Mexico.  The  Orleans 
levee  district  includes  all  levees  on  both  banks  within  the  limits  of  the 
city  of  New  Orleans,  extending  about  13  miles  on  each  bank.  Allot- 
ments by  the  Commission  have  been  made  under  the  titles  "  Tensas 
Basin,  Fourth  district,''  "Right  bank  below  Red  River^"  and  "Left 
bank  below  Red  River." 

(e  1)  Tensas  Basin,  fourth  district. — At  the  date  of  the  last  Annual 
Report  the  levee  which  had  been  begun  at  Gibsons  Landing  (683  R) 
was  not  completed.  It  was  finished  this  year.  The  levee  at  Hender- 
son (712  R),  which  had  been  contracted  for  last  year,  was  built  this 
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year.  In  addition  to  these  the  following  lengths  of  levee  were  con- 
structed, viz:  9,840  feet  at  Hardscrabble (639  K),  11..  632  feet  at  Kempe. 
(659  R),  and  136  feet  at  the  Ferriday  crevasse  (693  E),  containing  in 
all  399,831  cubic  yards.  They  were  built  with  a  crown  of  8  feet,  side 
slopes  1  upon  3,  and  to  a  height  from  1 J  to  3  feet  above  high  water 
of  1890.  Work  was  done  by  the  local  authorities,  the  amount  and  lo- 
cation of  which  has  not  been  reported  to  the  Commission. 

{e  2)  Right  bank  below  Bed  River, — ^Atter  completing  the  levees  which 
were  reported  as  under  way  at  the  date  of  the  last  Annual  Report,  the 
following  lengths  of  levee  were  constructed,  viz :  600  feet  at  Nina  (806  E), 
8,021  feet  extension  at  Highland  (815  E),  4,743  feet  at  Mayflower  (853  E), 
3,686  feet  at  Fortville  (855  E),  3,400  feet  at  Evergreen  (857  E),  and  783 
feet  at  Dumboine  (865  E),  containing  in  all  435,550  cubic  yards.  They 
.were  built  with  a  crown  of  8  feet — except  at  Nina,  where  it  was  6  feet-— 
side  slopes  of  1  upon  3,  and  to  a  height  of  from  1.2  to  3  feet  above  high 
water  of  1890.  Eepairs  were  made  to  the  levees  in  various  places,  re- 
moving weeds,  replacing  sods  and  restoring  slopes  damaged  by  rain 
wash.  Work  was  done  by  the  local  authorities,  the  amount  and  loca- 
tion of  which  have  not  been  reported  to  the  Commission. 

(e  3)  Left  bank  below  Red  JRiver. — In  this  subdistrict  the  following 
lengths  of  levee  were  constructed,  viz :  9,258  feet  at  Southwood  (exten- 
sion) (875  L),  1,959  feet  at  Tessier-Bourgeois  (909  L),  and  1,372  feet  at 
Southport  (955  L),  containing  in  all  165,911  cubic  yards.  They  were 
built  with  crowns  of  8  feet,  slopes  1  upon  3,  and  to  a  height  2^  to  3  feet 
above  high  water  of  1890.    Eepairs  were  made  at  various  places. 

For  details  of  the  operations  in  the  Fourth  District,  see  report  of 
First  Lieut.  John  Millis,  Ai)pendix  7. 

HIGH  WATER  OF  1892. 

The  high  water  of  1892,  though  of  unusual  height  in  the  upper  Mis- 
sissippi— at  St.  Louis  not  having  been  equaled  since  1858 — was  not  of 
•  excessive  height  in  the  upper  part  of  the  main  trunk  below  Cairo.  As 
far  down  as  Helena,  306  miles  below  Cairo,  and  for  some  distance  be- 
low that,  it  has  been  exceeded  half  a  dozen  times  in  the  last  ten  years. 
Below  the  Arkansas  Eiver  it  was  the  highest  upon  record.  One  of  its 
remarkable  features  was  the  lateness  of  the  season  at  which  it  occurred. 
In  some  cases  the  highest  stages  were  not  reached  until  after  the  date, 
May  27,  at  which  the  executive  officers  of  the  Commission  rendered 
their  annual  reports*  Later  information  seems  to  indicate  that  the 
maximum  stage  of  the  river  has  been  passed,  but  at  this  writing,  June 
16,  the  water  is  still  very  high,  having  fallen  but  a  few  inches  from  the 
highest  stage  reaehed,  referring  always  to  the  portion  of  the  river  be- 
low the  Arkansas. 

The  information  before  the  commission  concerning  the  flood  is  at 
present  incomplete.  It  seems  probable  that  the  maximum  strain  has 
been  placed  upon  the  levees  which  they  will  have  to  bear  this  year,  and 
that  but  little,  if  any,  further  damage  will  be  suffered  by  them.  Only 
a  very  general  view  of  what  these  damages  are  can  now  be  given. 
The  number  of  crevasses  has  been  somewhat  greater  than  the  number 
last  year,  though  insignificant  compared  with  the  number  in  former 
years  of  great  floods.  •  A  large  part  of  the  Tensas  basin  in  Arkansas  is 
overflowed.  There  has  been  no  break  anywhere  on  the  Yazoo  front  or 
on  the  Atchafalaya  basin  front  or  in  the  Orleans  district.  The  local 
organizations  in  those  districts  had  made  more  serious  efforts  to 
strengthen  their  levees  than  had  the  local  organizations  elsewhere. 
Crevasses  have  occurred  in  the  Pontchartrain  district  and  in  the  First 
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and  Third  Louisiana  districts,  but  at  tbis  wiiting:  it  is  not  known  how 
extensive  the  overflow  from  them  is.  The  district  officers  have  been  un- 
tiring in  their  efforts  to  hold  the  levees.  Upon  the  approach  of  the 
flootl  the  engineering  staff  was  stationed  at  criti<*al  points,  sacks  and 
lumber  were  distributed,  and  steamers  required  for  transportation  and 
insi)ection  were  employed.  In  cooperation  with  the  local  authorities, 
the  weakest  levees  have  been  under  constant  inspection  and  many  re- 
pairs liave  been  promptly  made  as  required.  That  these  efforts  have 
not  in  all  ceases  been  successful  should  not  be  surprising.  The  levees 
require  an  expenditure  of  several  million  dollars  to  put  them  in  a  state 
of  reasonable  security  against  great  floods.  That  they  should  yield  in 
places  during  the  highest  flood  heretofore  recorded  is  to  be  taken  as  a 
matter  of  course. 

LOW  WATKB  OF  1891. 

The  stage  of  the  river  in  October  and  November,  1891,  though  not 
the  lowest  upon  record,  was  so  low  as  to  seriously  obstruct  commerce. 
Most  of  the  steamboats  and  barges  were  laid  up,  and  such  ^s  continued 
to  run  were  compelled  to  carry  greatly  reduced  loads.  The  large  grain 
crop  of  this  country  and  the  great  demand  for  it  in  Europe  rendered 
this  an  unusually  serious  misfortune.  Millions  of  bushels  of  wheat 
which  had  been  sold  in  Europe  were  lying  in  the  elevators  of  St.  Louis, 
without  means  of  transportation,  while  the  grain  barges  were  tied  up 
at  the  bank.  Urgent  demands  were  made  upon  the  commission  for 
relief,  by  a  temporary  removal  of  the  crests  of  the  most  prominent  bars 
by  dredging,  and  several  devices  for  accomplishing  that  result,  very 
easily  as  the  designers  supposed ,  were  presented.  The  idea  of  procuring 
temporary  relief  to  navigation  during  the  low- water  period  at  a  small  cost 
is  a  very  attractive  one  and  has  at  one  time  or  another  engaged  the 
attention  of  probably  every  engineer,  including  the  commission,  who 
has  been  employed  upon  the  river.  It  would  seem  at  flrst  glance  to  be 
a  simple  matter  to  shave  off  the  crests  of  a  few  of  the  more  prominent 
bars  and  thus  materially  increase  the  draft  to  which  vessels  may  load- 
Long's  scraper  and  the  portable  wing  dam  of  Adkins  and  Keiser  are 
among  the  devices  to  accomplish  this  object  which  have  been  built  and 
tried  and  have  failed,  while  those  which  have  been  designed  and  pro- 
posed are  innumerable  and  of  every  description.  The  difficulty  in  ap- 
plying successfully  any  of  these  devices  lies  in  the  great  building  power 
of  the  river,,  the  inconstancy  of  its  flow,  and  its  great  width.  It  is 
essential  that  the  device,  whatever  it  be,  shall  not  oppose  the  tendency 
of  the  river,  but  shall  aid  it.  In  a  river  a  mile  or  two  wide,  with  per- 
haps several  channels  of  equal  dimensions,  it  will  often  be  difficult  to 
tell  by  casual  observation  which  one  of  these  channels  it  is  tending  to 
enlarge  or  abandon.  The  tendency  aiie  day  may  be  reversed  the  next 
by  a  sudden  rise  or  fq^U  in  the  river's  stage.  Hence  the  commission 
has  never  been  sanguine  about  the  possibility  of  obtaiiung  useful  re- 
sults from  experiments  with  dredging  appliances  in  the  Mississippi, 
it  condemns  without  hesitation  all  devices  which  rely  exclusively  upon 
the  current  of  the  river  for  carrying  away  the  excavated  material. 
However  useful  such  devices  may  have  proved  upon  small  streams, 
upon  bars  of  moderate  diuiensions,  no  good  results  can  be  expected  of 
them  in  the  Mississippi,  where  the  distance  across  the  bar  is  often  a 
mile  or  more.  Likewise,  it  condemns  all  appliances  of  small  capacity, 
such  as  the  dredges  to  be  found  in  ordinary  use.  Where  hundreds  of 
thousands  of  yaids  of  material  must  be  moved,  and  moved  promptly, 
some  quicker  and  cheaper  appliances  than  those  are  needed.  In  the 
judgment  of  the  commission  some  dredge  of  great  capacity,  which  can 
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remove  the  material  bodily  aud  can  itself  be  easily  moved  from  place  to 
place,  is  esseutial  in  order  to  give  a  reasonable  chance  of  success. 

In  view  of  the  very  serious  loss  which  the  trade  of  the  valley  was  suf- 
fering from  the  obstructions  of  last  autumn,  the  commission,  though 
not  very  sanguine,  was  willing  to  try  the  experiment  of  dredging,  pro- 
vided a  dredge  such  as  it  considered  essential  could  be  secured.  There 
was  but  one  such  in  the  Mississippi  River,  the  dredge  Bailey^  employed 
at  the  South  Pass.  Efforts  were  made  to  obtain  her,  but  they  were 
fruitless,  her  services  being  required  by  her  owners  at  the  South  Pat^s. 
The  commission  has  had  under  consideration  the  propriety  of  building 
a  dredge  for  this  experiment,  but  in  view  of  its  very  considerable  cost 
has  not  yet  concluded  to  do  so. 

The  obstructions  during  the  low- water  season  were  of  course  greate^st 
above  Cairo.  Between  Cairo  and  the  mouth  of  White  liiver,  there 
were  42  crossings  giving  less  than  10-feet  channel  depth,  of  which  35^ 
had  less  than  9  feet,  26  less  than  8  feet,  21  less  than  7  feet,  8  less  than* 
6  feet,  and  1 — at  the  head  of  Island  40 — ^had  5  feet. 

FINANCIAL  STATEMENTS. 

Appropriation  for  salaries  and  expenses  Mississippi  River  Commission : 

Balance  on  hand  July  1,  1891 $80.91 

Refundment  by  Capt.  Powell,  for  account  Mississippi  River  Com- 
mission   57.35 

Balance  on  hand  May  31, 1892 138.26 

Appropriation  for  snrvey  of  Mississippi  River : 

Balance  on  hand  July  1,  1891 7.08 

Balanceon  hand  May  31, 1892 7,08 

Appropriation  for  improving  Mississippi  River: 

Balance  on  hand  July  1,  1891 3,056,079.99 

Expended  July  1, 1891  to  May  31, 1892 2,069,704.81 

Balance  on  hand  May  31,  1892 986,375.18 

Didtribnted  as  follows : 

Levees 78,118.46 

Channel  works 1 314,867.22 

Harbors  and  bank  protection 281, 116. 02 

Red  and  Atchafalaya  rivers 89,871.73 

Surveys,  gaucpes,  and  observations 57, 084. 23 

Plant,  general  service,  and  miscellaneous 165, 817^  52 

Total 986,375.18 

Approximate  ontstanding  liabilities  and  amounts  covered  by  existing 
flontracta 249,046.98 

C.  B.  COMSTOCK, 

Col.  of  Engineers  and  Bvt.  Brig.  Oen.y 
Fresident  Mississippi  River  Commission. 

Chas.  E.  Suter, 

Lieut  Col.  of  Engineers. 
B.  M.  Harrod, 
R.  S.  Taylor, 
O.  H.  Ernst, 
Major  of  Engineersy  Col.  U.  8.  Army. 
Henry  Flad,  C.  B., 
Henry  L.  WniTiNa, 
U.  8.  Coast  and  Geodetic  Survey. 

The  Secretary  of  War, 

Through  the  Chief  of  Engineers^  Washington,  D.  C. 
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LETTERS  OP  THE  MISSISSIPPI  BIVEB  OOIVIHISSION  SUBMITTINCr  ESTI- 
MATES FOB  THE  FISCAL  YEAR  ENDING  JUNE  30,  1894. 

St.  Louis,  Mo.,  August  16, 1892. 

General:  Your  letter  of  August  4,  caUing  for  estimates  from  the 
Mississippi  Eiver  CommiHsion  for  tlie  fiscal  year  ending  June  30, 1894, 
failed  to  reach  me  in  time  to  be  laid  before  the  Commission  at  their  re- 
cent meeting. 

It  was  supposed  by  the  Commission  that  estimates  in  the  usual  form 
would  not  be  required,  since  the  act  of  July  13  specifically  designated 
the  amount  which  can  be  expended  during  each  of  the  four  years  pro- 
vided for.  It  was,  however,  supposed  that  a  recommendation  covering 
a  detailed  project  for  4;hi8  expenditure  would  be  required  before  the 
next  meeting  of  Congress,  ami  instructions  were  given  to  the  secretary 
and  to  the  district  oflicers  to  have  projects  prepared  for  works  under 
their  charge  in  time  for  the  next  meeting  of  the  Commission,  November 
5, 1892.  As  these  projects  are  intended  to  cover  the  whole  amount 
allowed  by  law  for  the  year  ending  June  30, 1894,  after  deducting  the 
$1,500,000  already  recommended  for  expenditures  on  levees  during  that 
yeiir,  the  gross  estimate  of  the  Commission  for  the  fiscal  year  ending 
June  30, 1894,  may  be  placed  at  $2,665,000.  Separate  estimates  for  con- 
tinuing work  on  harbors  have  already  been  submitted. 
Very  respectfully,  your  obedient  servant, 

Chas.  R.  Sutbb, 
Lieut.  Col.  of  Engineers^ 
Acting  President^  Mi^smippi  Eiver  Commission. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  J7.  S.  A. 


The  Mississippi  River  CoManssioN, 

Netc  Yorlc  City,  August  8,  1892. 

General  :  In  compliance  with  the  requirements  of  the  river  and  har- 
bor acts  of  1860  and  1867, 1  have  the  honor  to  submit  estimates  for  im- 
provement at  certain  points  on  the  Mississippi  River,  for  the  fiscal  year 
ending  June  30,  1894,  viz : 

At  New  Madrid,  Mo $45,000 

At  MemphiH,  Tenn 75,000 

At  GreenvUle,  Miss 200,000 

At  Vicksbnrg,  Miss 100,000 

At  Natcliez,  Miss.,  and  Vidalia,  La 400,000 

At  New  Orleans,  La 100,000 

For  rectification  of  Red  and  Atchafalaya  rivers 300, 000 

Very  respectfully,  your  obedient  servant, 

Chas.  R.  Suter, 
Lieut.  Col,  of  Engineers,  President  pro  tern., 

Mississippi  River  Commission. 

Br  ig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8.  A. 
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LIST  OF  APPENDICES  ACCOMPANYING  THR  FORKOOING  REPORT. 

Appendix  1.  Effects  of  Ames  Crevasse,  March  16, 1891,  with  diaj^rams,  aud  "Appendix 

B  of  Annual  Report,  1891,  with  its  diagrams  not  then  for- 
warded, Col.  C.  K.  SHter. 

2.  Report  on  study  of  velocity  of  flood  travel,  with  diagrams  and  siibre- 

port  oV  Assistant  Engineer  Seddon,  Col.  C.  R.  Sutor. 

3.  Report  on  survey  of  Nonconnah  Rocks,  with  project  for  removal,  Capt. 

8.  W.  Roessler. 

4.  Report  of  Capt.  C.F.  Palfrey,  secretary  of  the  Commission,  with  aubro- 

ports  ajipended,  as  follows : 

A. — Secondary  triangnlation,  Keokuk,  Iowa,  to  Port  Louisa,  Iowa, 
with  tabulated  reiiults,  description  of  stations,  and  plat,  Assist- 
ant Engineer  IStewart. 

B. — Precise  levels,  St.  Paul,  Minn.,  to  Savanna,  111.,  field  work,  re- 
duction, tabulated  results,  and  descriptions  of  bench  marks, 
Assistant  Engineer  Ferguson. 

C. — Precise  levels,  Duluth,  Minn.,  to  St.  Paul,  Minn,  field  work  and 
reduction,  with  tabulated  results  and  descriptions  of  beucli 
marks.  Assistant  Eugincer  Paige. 

D. — Topographical  and  hydrographlcal  field  work,  Assistant  Kngi- 
neor  Maltby. 

E. — Caving  banks  and  state  of  permanent  marks.  Assistant  Engineer 
Morrow. 
.  F. — Caving*  banks,  areas,  and  volumes,  with  graphic  summary.  As- 
sistant Engineer  Ockerson. 

H. — Discharge  me^isurementa,  1891. 

I. — Memorandum  of  low  waters. 

5.  Report  of  Capt.  S.  W.  Roessler  on  operations  in  first  and  second  dis- 

tricts, with  subreports  appended  as  follows : 
A. — Plum  Point  Reach,  Assistant  Engineer  Nolty. 
B. — Hopefield  Bend,  Ark.,  Assistant  Engineer  Kees. 
C. — Repairs  to  plant,  Assistant  Engineer  Sturtevant. 

6.  Report  of  Capt.  C.  McD.  Townsend  on  operations  in  third  district,  with 

subreports  included  in  body  of  report. 
A. — ^Ash  brook  Neck,  Assistant  Engineer  Hider. 
B. — Greenville,  Assistant  Engineer  Hider. 
C. — Louisiana  Bend^  Assistant  Engineer  Tollinger. 
D. — Vicksburg,  Assistant  Engineer  Copp^e. 
E. — Surveys,  etc..  Assistant  Engineer  Hider. 

7.  Report  of  First  Lieut.  John  Millis  on  operations  in  fourth  district, 

with  subreports  included  in  body  of  report,  aa  follows: 
A. — Red  and  Atchafalaya  rivers.  Assistant  Engineer  Mobt. 
B. — New  Orleans  Harbor,  Assistant  Engineer  Garvin. 
C. — Levees  above  Red  River,  Assistant  Engineer  Douglas. 
D. — Levees  below  Red  River,  Assistant  Engineer  Hardee. 
E. — Surveys,  etc..  Assistant  Engineer  Douglas. 
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Appendix  1. 

RKPORT  OF  LIEUTKNANT  COLON'KL  CHARLES  R.   SUTKR,   CORP8  OF  ENGINKRRS,  UPON 

EFFKCTS  OF  AMKS  CREVASSE,    MARCH  16,    1891. 

St.  Louis,  Mo.,  June  14j  1S9.^, 

'  Okxeral:  I  have  the  honor  to  Hubmit  herewith  a  diafl^ram  which  exhibits  graph- 
ically the  eftecte  of  the  Ames  crevasse,  which  occurreu  opposite  Now  Orleans  on 
March  16,  1891.  The  diagrauiH  ar*^  prepared  in  a  manner  entirely  similar  to  tiiose 
which  were  submitted  to  the  Commission  last  year  to  illnstrate  the  eflects  of  the 
*'Nita"  and  other  creviisses  which  occurred  below  Red  River  in  1890.*  The  present 
instanoe  is  very  interesting,  as  it  was  the  only  crevnsse  that  occurred,  and  hence 
there  are  no  complications  of  the  effect  produce<l.  Bayou  Sara  is  taken  as  the 
upper  station  on  this  diagram,  as  the  effect  of  the  cievasse  did  not  extend  above 
BatfOuRonse.  Intheaccompanyingtabnlationaregivcuforeachstationthemaxnuum 
effects  of  the  crevasse,  that  is  to  say,  the  difference  between  the  heights  which  theo- 
retically should  have  been  produced  by  the  maximum  reading  at  i)ayou  Sara,  and 
the  reaaiugs  which  actually  did  correspond  to  it.  The  maximum  reading  at  Bayou 
Sara  occurred  on  May  1,  the  crevasse  havin^^  taken  place  March  16. 

The  effect  of  this  large  crevasse,  which  discharged  very  nearly  100,000  cubic  feet 
per  second,  died  out  completely  at  Baton  Rouge,  126  mile's  upstream,  and  after  run- 
ning for  six  weeks  it  had  only  relieved  the  river  at  Carroll  ton,  2  miles  above,  to  the 
extent  of  1.9  feet.  If  the  crevasse  had  not  occurred  the  Carrollton  gauge  would 
have  reached  an  elevation  of  16.3  feet,  or  0.3  foot  higher  than  the  actual  maxi- 
mum reading.  On  the  diagraiu  is  shown  by  a  full  line  the  gauge  relation  of  1890; 
that  ol"  1891,  shown  by  a  broken  lino,  is  about  two-tenths  lower  at  Carrollton.  An 
interesting  feature  of  the  diagram  are  the  abnormally  high  readings  at  all  the  sta- 
tions except  Carrollton  prior  to  February  16.  As  this  feature  shows  most  promi- 
nently at  those  gauges  nearest  the  "Nita'^  and  other  large  crevasses  of  1890,  it 
seems  probable  tnat  it  was  due  to  deposits  caused  by  tliose  crevasses,  which  were 
swept  out  by  the  rising  river  about  the  date  mentioned,  lowering  the  gauge  rela- 
tion to  the  extent  of  about  half  a  foot. 

Table  showing  lowering  effect  of  Ames  crevasse  at  different  points  above  and  cor- 
responding to  the  crest  of  the  flood  at  Bayou  Sara,  May  1,  1891. 
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Very  respectfully,  your  obedient  servant, 

Chas.  R.  Suter, 
Lieut,  Col.  of  Engineer 8y 
Member  Mississippi  River  Commission, 
Gen.  C.  B.  Comstock, 

President  Mississippi  Biver  Commission. 


Appendix  2. 

RKPORT  OF  IJfeUTENANT-COLONEL  CHARLES  R.   SUTKR,  CORPS  OP    RNGINERRS,    UPON 
THE  VELOCITY  OP  FLOOD  TRAVEL  ON  LOWER  MISSISSIPPI  RIVER. 

St.  Louis,  Mo.,  June  14,  1892, 

Grn^eral:  I  beg  leave  to  submit  herewith,  for  the  information  of  tlie  Commission, 
the  results  of  further  study  of  the  velocity  of  flood  travel  on  the  Lower  Mississippi' 
Tills  subject  was  alluded  to  in  the  paper  submitted  by  me  under  date  of  Aujjnst  3, 
1888  (published  as  Appendix  A  to  the  Annual  Report  of  Commission  for  1891),  but 
for  lack  of  time  oonld  not  then  be  elaborated  as  fully  as  desirable.  The  conclusions 
there  stated  were  derive<i  from  a  comparison  of  hydr()grai»h.s,  and  of  discharges  sim- 
Tiltaneonsly  measured  at  different  points  along  the  river.    The  determinations  of 

•Printed  in  Annual  Report,  Chief  of  Engineers,  1891,  page  3444. 
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velocity  of  travel  were  only  approximate,  bnt  such  corrections  ba  are  now  marie  are 
not  sufficient  to  materially  am^ct  the  other  conl;lusi<»u8  embodied  in  the  previous 
paper.  In  that  paper  the  ^auge  relations  were  constructed  by  usiu  j^  the  approximate 
time  intervals  determined  as  stated  above;  in  the  present  case  the  intervals  are  de- 
termined from  a  careful  study  f)f  the  f^au^e  relations  thwnselves.  The  method  ii»ed, 
exce«Mlingly  iujreuiims  and  interesting,  was  devised  by  my  siBsistant,  Mr.  Seddon,  and 
is  fully  describcfl  in  his  report  to  me,  a  copy  of  which  is  apifendeil,  and  to  which 
itiference  is  made  for  all  details.  Briefly  stated  the  metliod  used  depends  iipon  the 
fact  that  wiici'e  no  tributary  increment  is  received,  the  reiulings  at  a  downstream 
f^^aii^e  which  correspond  to  those  of  a  ^au^c  upstream  should  be  alike  for  botli  rising 
and  falling  stages.  If  they  are  not,  the  intc^rval  allowed  is  either  too  long  or  too 
short.  By  taking  trial  intervals  varying  by  one- tenth  of  a  daj"-,  the  smallest  miction, 
that  can  be  reasonably  well  used  in  interpolating  between  the  recorded  gau^e  read- 
ings, and  by  studying  each  rise  and  fall  separately,  the  interval  can  be  determined 
to  within  about  a  half  a  tenth  a  day,  or  about  an  hour  and  a  quarter,  and  this  in  prob- 
ably as  close  an  approximation  as  can  well  be  expected  with  gauge  reiTdings  such  as 
are  now  taken.  Tne  sections  of  river  between  the  main  tributaries  are  taken  separ- 
ately, the  uppermost  gauge  being  compared  with  each  of  the  lower  ones  in  succession. 
Thus  for  the  section  Cairo-Helena,  the  Cairo  gauge  is  compared  successively  with 
those  at  Behnont,  New  Madrid,  Cottouw<»od  Point,  Fulton,  Memphis,  Mhoons,  and 
Helena.  In  this  way  gradually  lengthening  intervals  are  obtained,  a  constant  check 
on  the  accuracy  of  the  method  is  furuishod,  and  any  tributary  effect  can  be  readily 
determined.  As  the  limit  of  error  in  the  determination  of  the  interval  is  a  constant 
one,  its  percentage  of  the  tjptal  will  of  course  vary,  and  the  long  intervals  are  there- 
fore more  accurately  determined  than  the  sliorter  ones. 

In  passing  from  one  basin  to  another  it  is  necessary  to  choose  such  periods  as  are 
not  comi>licated  by  tributary  increment.    This  materially  reduces  the  range  of  the 
observations,  and  the  interval  can  not  be  considered  so  well  det<»rmined  as  in  other 
cases ;  still,  it  is  not  thought  that  any  material  error  is  incurred.     The  rates  of  travel 
as  thus  determined  are  given  in  Mr.  Seddon's  paper  in  tabular  form  and  are  also  ex- 
hibited graphically.    The  rate  from  Cairo  to  Red  River  Landing  is  82  miles  per  day, 
instead  of  75,  as  previously  assumed,  and  af  intermediate  points  the  rate  varies  both 
ways  from  this  mean.    Below  Red  River  the  rate  increases  enormously  and  progress- 
ively as  we  descend  the  river.    But  for  each  reach  between  gauges  the  rate  is  con- 
stant from  the  lowest  stages  to  the  highest  at  which  the  river  may  fairly  be  consid- 
ered to  have  adjusted  its  channel ;  that  is,  for  all  stages  short  of  overflow.    This  con- 
stancy of  rate,  irrespective  of  stage,  and  of  the  variations  in  the  measured  velocity, 
is  very  puzzling.    Att-empts  to  ascertam  the  mean  velocity  at  different  stages  over 
long  stretches  of  river  have  been  made,  and  the  details  will  be  found  in  Mr.  Heddon's 
paper.    The  results,  however,  still  show  considerable  variation  with  stage,  although 
these  variations  are  less  than  in  the  case  of  individual  sections.    The  conclusion, 
therefore,  seems  unavoidable  that  some  form  of  transmission  similar  to  wave  move- 
ment is  involved.    In  the  deep  river  below  Red  River  Lauding  nothing  else  will  ox- 
plain  the  very  high  rate  which  is  noted,  and  above  that  point  it  seems  possible  that 
the  deep  p<m)1h  may  exert  a  controlling  influence  in  the  same  direction,  especially  at 
low  stages  when  their  influence  would  bo  most  preponderant.     At  the  higher  stages, 
when  their  influence  would  naturally  be  less,  the  rate  does  not  vary  greatly  from  the 
mean  velocity  between  Cairo  and  Red  River  Landing.    In  further  support  of  this 
view,  an  examination  of  the  tabulation  of  local  rates  (Tabulation  I)  will  show  that 
the  highest  velocities  occur  on  those  portions  of  the  river  where  deep  pools  prepond- 
erate, and  the  lowest  velocities  where  the  mean  depths  are  a  minimum.    Premising 
that  in  such  an  examination  the  absolute  depth  on  the  bars  between  the  pools  need 
not  bo  considered,  but  only  the  relative  length  and  depth  of  pools  and  bars  through- 
out the  reach  considei-ed,  attention  is  especially  called  to  the  reaches  Cairo-Belmont, 
Cottonwood  Point-Fulton,  Arkansas  City-Greenville,  and  St.  Joseph-Natchez,  as  ex- 
amples of  high  velocities  combined  with  a  marked  preponderance  of  deep  pools,  and 
to  the  roaches  of  Memphis-Mhoons  and  Mhoons- Helena  as  examples  of  the  converse. 
An  apparent  exception  to  this  rule  is  found  in  the  reach  Vicksburg-St.  Joseph,  which 
can  only  be  explained  by  the  relative  shortness  and  imperfection  of  the  St.  Joseph 
n^cord,  which  renders  the  determination  of  the  local  rate  at  this  point  somewhat  un- 
certain. 

All  this  evidence  seems  to  indicate  that  an  increase  in  mean  depth  will  increase 
the  rate  of  flood  travel,  and  as  a  rapid  and  unimpeded  discharge  of  flood  waters  is 
thtj  suteHt  guarantee  against  excessivti  flood  heights,  the  bearing  of  these  investiga- 
tions is  thought  t(»  be  of  sufficient  importance  to  justify  their  publication. 
Very  respectfully,  your  obedient  ser\'ant, 

Chas.  R.  Sutkr, 
Lieut  Col.  of  EtipineerSy 
Afemher  Mississippi  Bivvr  Commission, 

Gen.  C.  B.  Comstock, 

President  Mississippi  River  CommlssioH, 
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REPOKT  OF    MR.    JAMES  A.    SEDDON,    ASSISTANT    KX(JINKEK,   OX   Tim    MOVEMKXT   OP 

FLOODS  IX  THE  LOW  Kit  MISSISSIPPI  KIVKR. 

CoLOXKL:  I  have  the  honor  to  make  the  following  report  <»iithe  movement  of  floods 
in  the  lower  MiiieisAippi. 

Up  to  the  bunk  full  stage,  or  where  not  complicated  hy  overflow  and  return  flow, 
and  at  tinieH  when  the  increments  from  tribntaries  areiinmaterial^  it  is  apparent 
that  a  flood  wave  as  given  by  lower  gauge  readings  is  dependent  alone  on  it«  upper 
gauge  readings  and  the  law  of  its  mov«»nient  down  the  river. 

It  is  this  law  that  is  sought,  and  primarily  we  would  see  that  it  might  be  very 
complicated,  involving  changes  of  shape,  dependent  on  the  rates  of  rise  and  fall,  on 
different  rates  of  movement  at  the  diflferent  stages,  and  on  the  existence  of  reservoir 
capacity  in  the  river;  also  the  rate  of  movement  might  vary,  from  time  to  time,  and 
might  have  difl*erent  values  for  floods  of  dift'erent  heights. 

The  great  effect  of  these  possible  complications  is  found  by  platting  the  gauge 
relations  with  constant  trial  time  intervals  for  successively  lengUieniug  reaches.  If 
the  relation  gives  the  rise  and  fall  coinciding,  or  following  the  same  line,  when 
platted  with  a  determined  constant  interval,  it  shows  that  the  above  complications 
are  then  not  perceptible  in  that  reach ;  and  by  extending  to  longer  and  longer  reaches 
we  get  a  measure  of  the  degree  of  accuracy  with  which  we  may  say  that  flood  move- 
ment is  free  from  them.  At  the  same  time,  by  extending  theVeacli  we  identify  the 
beginning  and  growth  of  the  eft'ects  of  tributary  increment,  which  frees  the  irregu- 
larity below  from  suggesting  a  reasonable  suspicion  of  change  in  the  law  of  flood 
movement. 

These  conclusions  rest  on  the  following  reasoning:  Up  to  the  crest  on  both  the 
rising  and  falling  stages  each  point  in  the  flood  wave  at  the  upper  gauge  must  have 
its  period,  after  which  the  same  value  of  discharge,  and  hence  the  true  equivalent  of 
its  gauge  height  would  be  found  at  the  lower  gauge :  now,  if  in  platting  a  trial  gauge 
relation  our  assumed  time  interval  were  less  than  the  true  periods,  or  too  short,  then 
ou  the  rising  stage  the  lower  gauge  values  taken,  would  not  have  had  time  to  rise 
to  their  true  equivalent  value,  and  would  be  too  small  in  proportion  to  the  rapidity 
of  the  rise.  In  the  same  way  on  the  falling  stage  the  lower  gauge  values  would 
not  have  fallen  enough  and  would  be  too  large  in  proportion  to  the  rapidity  of  the 
fall.  The  trial  relation  would  therefore  plat  as  in  Fig.  1,  where  the  rising  and  fall- 
ing stages  are  indicated  by  the  directions  of  the  arrows. 
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Interval  too  Jary/L 
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Lower  Gauffe» 


Lower  Gixuffe. 


Lower  Qauffe. 


By  the  same  reasoning  we  see  that  if  the  trial  interval  had  been  taken  too  long 
the  lower  gauge  values  would  have  been  too  large  on  the  rising  and  too  small  on  the 
ialliiig  stages,  giving  a  trial  relatiou  like  Fig.  2;  and  if  between  the  trial  int^^^rvals 
of  Figs.  1  and  2  we  And  an  interval  that  causes  the  relation  to  plat  as  in  Fig.  3,  the 
rising  and  falling  stages  coinciding  throughout,  we  must  conclude  that  the  flood 
wave  passed  down  as  a  whole  in  this  constant  time  interval,  with  no  perceptible 
change  of  shape. 

It  may  be  noted  here  that  the  position,  inclination,  and  straightness  of  this  line 
in  Fig.  3  in  no  way  affect  the  above  conclusion,  nor  will  these  questions  be  con- 
flidere<l  in  this  re{>ort,*  as  they  form  the  basis  for  the  independent  studies  of  the  re- 
lations of  discharge  curves  along  the  river,  and  changes  in  cliannel  efliciency. 

Now  the  degree  of  accuracy  with  which  this  time  interval  may  be  deteriiuued  de- 
pends on  the  rate  of  rise  and  fall,  and  on  the  accidental  errors  of  the  gauge  read- 
ings; and  while  the  short  distance  gauge  relation  in  itself  might  show  that  tliere 
waa  uo  phasing  of  the  wave,  or  change  of  its  interval,  perceptible  in  the  short.  rea<^li, 
yet  it  would  not  follow  that  these  eft'ects,  growing  with  the  distance  might  not  be 
material  in  the  longer  reach.  But  when  we  extend  the  reach  by  keeping  the  same 
upper  gauge  and  taking  a  lower  gauge  farther  down  the  river,  and  finding  the  new 
interval  as  before,  see  the  coincidence  of  the  rising  and  falling  stages  recurruig 
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with  an  equal  precision ;  we  have  at  once  a  measure  of  our  accidental  orrorR,  and 
the  answering  argument  that  divergence  does  not  incnsase  with  distance. 

By  further  extendiag  the  reach  and  still  iiuding  the  Hood  reproduced  in  ratio  on 
the  lower  gauge  with  the  same  ))recisiou,  wo  are,  with  a  high  degree  of  contidence 
led  to  accept  as  a  fact,  that  the  law  of  flood  movement  is  practically  an  Xinphcfsing 
movement  of  the  wave  as  a  whole  at  constant  rates  from  point  to  point  down  the 
river. 

Tlie  permanence  of  the  interval  and  its  constancy  for  floods  of  dift'erent  heights, 
is  of  course  det^jrmiued  hy  extending  the  investigation  to  other  floods. 

Plates  1  to  v  present  this  study  of  the  gauge  relations. 

Plate  I  gives  the  relations  in  the  reach  from  Cairo  to  Helena.  In  this  Cairo  is  n  iiifonnly 
taken  as  the  upper  gauge,  and  the  reaches  for  which  the  gauge  relations  are  ])latted 
are,  successivelv,  Cairo  to  Belmont,  Cairo  to  New  Madiid,  and  so  on  to  filially  the 
reach  Cairo  to  llelena;  as  in  all  former  ^auge  relations  the  dates  unifonnly  reler  to 
the  actual  time  of  the  upper  gauge  readings. 

Group  1  sliows  a  small  flood  platted  with  trial  intervals  varying  by  one-teiitfa  of  a 
day,  and  from  this  the  true  interval  is  easily  selected  to  the  nearest  tenth.  This  only 
leaves  a  limiting  error  in  the  interval  of,  say,  0.05  of  a  day,  or  something  over  one 
hour,  and  it  is  useless  to  attempt  to  reach  a  greater  accuracy  than  this  with  tlie  data, 
on  account  of  accidental  errors  and  probable  irregularity  in  the  actnal  time  of  read- 
ing the  gauges.  The  bending  away  on  November  13,  14,  and  15  in  the  direction  of 
too  large  gauge  readings  from  Fulton  down  is  an  effect  of  tributary  increment  and 
coincidence  with  the  commencement  of  a  rise  in  the  St.  Francis  River, 

Group  2  gives  the  relations  for  a  higher  flood.  The  Cairo  flood  is  shown  exactly 
reproduced  down  to  Memphis;  Helena  shows  a  small  tributary  increment  on  the  fall- 
ing stage  (at  the  maximum  about  20,000  cubic  feet  per  second).  The  case  of  MUoons 
deserves  a  special  notice ;  on  January  1  (January  4  at  Mhoous)  the  gauge  rea<ler 
commenced  taking  the  rea<lings  on  a  temporary  gauge  and  continued  so  to  May  23, 
when  he  was  found  to  be  about  2.2  feet  too  low.  From  the  gauge  relation  it  is  evi- 
dent that  a  little  over  2  feet  of  this  error  was  made  in  the  first  three  days,  and  the 
readings  migiit  be  very  safely  so  corrected.  But  if  this  error  had  been  dietributed 
over  the  whole  time,  as  is  often  done,  it  would  have  given  a  perfectly  incomprehen- 
sible condition  of  the  river  at  Mhoons  for  about  five  months. 

This  instance  'serves  not  only  to  point  out  the  necessity  of  correcting  gauge  errors 
by  the  gauge  relations,  if  any  corrections  are  to  be  made,'  bat  also  the  care  tbat  mnst 
be  taken  in  the  study  of  data  already  collected  in  order  not  to  be  led  into  false  con- 
clusions from  similar  cases. 

Group  3  gives  the  relations  for  a  very  low  rise,  and  group  4  for  the  very  sharp  rise 
in  the  tall  of  1890.  In  this  last  the  gauge  reading  1^.9  Cairo  gtiuge,  on  the  falling 
stage,  is  clearly  1  foot  in  error  in  its  Cairo  reading,  and  has  been  so  corrected  and 
shown  as  a  dotted  line. 

Plate  II  gives  other  groups  of  gauge  relations  from  Cairo  to  Helena. 

Plate  III  gives  gauge  relations  from  Helena  to  Vicksburg.  In  this  reach  we  have 
the  tributary  increments  from  the  Arkansas,  White,  and  Yazoo  rivers,  which  pre- 
vent a  satisfactory  study  of  the  intervals  through  it  as  a  whole. 

Group  1  shows  a  study  of  the  mouth  of  White  River-Arkansas  City  interval,  with 
various  trial  times;  group  2,  a  study  of  the  intervals  with  trial  times  from  Arkansas 
City  to  Vicksburg;  group  3  another  flood  from  Arkansas  Citv  to  Vicksburg;  and 
group  4  a  study  of  the  mtervals  from  Helena  to  mouth  of  White  River.  In  this 
reach,  from  Helena  to  mouth  of  White  River,  it  is  very  difficult  to  find  periods  in 
which  the  movement  of  floods  can  be  closely  studied  on  account  of  the  large  tribu- 
tary efl'ects. 

Plates  IV  and  v  give  the  study  for  the  reaches  Vicksburg  to  Red  River  Landing 
and  Red  River  Landing  to  CarroUton,  respectively,  and  with  what  has  preceded  they 
need  no  geueral  explanation. 

In  the  Vicksburg-Red  River  Lauding  reach  the  special  tendency  to  change  of 
plane  at  Red  River  Landing,  considered  in  former  reports,  complicates  the  study  of 
the  interval.  An  instance  of  this  change  of  plane  is  shown  in  group  5,  at  Red 
River  Lauding,  between  the  rising  stiige  of  early  in  November  and  that  of  the  latter 
part  of  December. 

In  the  Red  River  Landing-CarroUton  reach  the  smallness  of  the  range  at  College 
Point  and  Carrolltcm  make  the  deteruiination  of  the  interval  less  accurate.  Also 
there  are  upstream  eliocts  where  the  interval  is  reversed,  as  in  the  Latter  part  of  the 
falling  stage,  September-0«-tober,  1890  flood,  as  well  as  small  apparently  erratic 
changes  of  plane,  as  that  separating  the  falling  and  rising  stages  in  the  flood  of 
November-December,  1890,  all  of  which  add  to  the  difticulties  of  determining  the 
interval. 

But  notwithstanding  these  diflicnlties,  the  marked  acceleration  to  the  moveiueut 
of  the  flood  as  it  passes  down  the  reach  is  well  shown ;  and  there  is  little  doubt  but 
that  the  old  interval  used,  of  one  day  from  Red  River  Landing  to  CarroUton,  if 
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anything  out,  waa  too  loDg,  thougli  correct  to  tlie  nearest  quarter  of  a  day,  which 
wa8  a8  close  a  determination  of  the  interval  as  was  then  attempted. 

Inspection  of  these  plates  can  leave  no  doubt  tliat  flood  movement  in  the  lower 
Mississippi  River  up  to  the  hank  fnll  stage  follows  this  very  simple  law.  Every 
point  in  any  flood  wave  moves  down  at  the  same  rate,  being  found  with  its  same 
value  of  discharge  at  all  gauges  below  after  given  constant  intervals  of  time ;  ex- 
cepting, of  course,  that  these  values  of  discharge  maj'  he  increased  from  point  to 
point  Dy  tributary  increments.  Or  to  stat.e  this  briefly,  we  may  say,  that  flood 
waves  in  the  main  river  are  in  a  permanent  phase. 

It  should  be  stated,  how^ever,  that  there  are  some  instances  which  make  it  still  a 
question  whether  the  extreme  front  of  a  rise,  as  well  as  a  small  hollow  in  a  double 
rise,  are  always  in  a  permanent  phase;  an  instance  of  the  double  rise  is  seen  on 
Plate  II,  Group  1,  early  in  November,  1888.  These  are  points  where  we  know  that 
changes  of  plane  generally  occur,  and  here  also  interpolations  between  daily  gauge 
readings  are  especially  subject  to  error,  which  with  tributary  increments  may  serve 
to  account  for  the  conditions  sometimes  found.  But  for  the  present  these  must  be 
made  possible  exceptions  to  the  former  general  law. 

In  stating  the  above  as  a  law  of  flood  movement  it  may  bo  well  to  call  attention 
to  the  fact  that  while  the  true  interval  is  determined  to  a  certain  degree  of  precision, 
and  is,  therefore,  subject  to  a  probable  error,  the  determination  of  this  as  the  law  of 
movement  stands  on  another  footin|^.  Variations  from  it  are  altogether  impercepti- 
ble, and  this,  though  we  may  test  it  at  times  through  seven  gauges  from  Cairo  to 
Helena,  covering  306.5  miles  of  river,  we  must,  therefore,  accept  it  as  a  positive  law 
until  some  clear  evidence  of  divergence  from  it  is  found. 

The  principal  influences  that  at  first  would  cause  us  not  to  suspect  so  simple  a  law 
of  flood  movement  have  been  already  mentioned.  It  is  welL  however,  to  consider 
them  in  more  detail,  with  the  effects  they  would  have  on  the  gauge  relations  if  oper- 
ative. 

First,  the  existence  of  reservoir  capacity  in  the  channel.  This  has  never  been 
considered  more  than  a  possibility  below  the  bank  full  stage,  though  very  apparent 
above  it.  ,  Its  effect  would  be  to  decrease  volume  and  stage  on  the  rising  river  and 
increase  them  on  the  falling,  each  in  proportion  to  the  rapidity  of  the  change  of 
Btage  and  the  distance  between  gauges.  The  interval  for  a  slow  rise  or  fall  would 
thus  appear  too  short  for  a  fast  rise  or  fall,  and  this  discrepancy  would  increase  with 
distance. 

Second,  the  plus  or  minus  changes  of  normal  slope  caused  by  the  rapidly  rising  or 
falling  river,  causing  the  velocities  and  movement  of  the  front  of  the  wave  to  be  ac- 
celerated and  of  the  rear  to  be  retarded.  This  change  is  by  no  means  insi^iflcant 
in  amount.  There  are  times  when  the  slope  between  gauges  may  have  a  difference 
of  some  15  per  cent  from  this  cause,  or  by  the  slope  formula  a  difference  in  the  veloc- 
ities of  about  8  per  cent.  Also  the  differences  in  observed  mean  velocities  between  the 
rising  and  falling  stages  is  a  well-known  feature  of  discharge  observations. 

Such  an  influence,  it  would  be  thought,  should  perceptibly  lengthen  and  change 
the  shape  of  the  wave,  while  causing  both  the  rapidly  rising  and  the  rapidly  falling 
portions  to  diverge  toward  larger  lower-gauge  values  than  the  nonnal;  the  rising 
stage,  because  the  travel  is  faster  than  the  assumed  interval,  and  hcuoe  the  equiva- 
lent taken  is  greater;  the  falling,  because  the  travel  is  slower  and  the  equivalent 
taken  lias  not  fallen  sufficiently;  or  all  rapid  changes  of  stage  would  indicate  an  ex- 
cess of  lower-gauge  equivalent  when  compared  with  slower  or  stationary  periods, 
"Which  excess  would  increase  with  the  distance  between  gauges. 

But  the  cause  which  more  than  all  others  would  at  flrst  lead  us  not  to  expect  so 
simple  a  law  of  flood  movement  is  the  fact  that  the  mean  velocity  of  the  river  in- 
creases as  the  river  rises.  This  is  a  well-known  feature  of  all  discharge  stations.  An 
instance  of  it  is  shown  on  Plate  VI,  where  the  mean  velocities  of  the  Fulton  observa- 
tions in  1880  are  plotted  to  their  respective  gauge  readings.  This,  however,  only 
gives  the  range  of  mean  velocity  in  a  selected  section,  and  it  is  apparent  that  in  some 
of  the  wide  sections  the  range  must  be  much  smaller  and  may  in  some  instances  even 
be  negative.    To  value  the  range  of  these  aggregate  mean  velocities  it  is  necessary 

to  determine  the  mean  velocity  of  a  long  reach  at  different  stages,  or  ^.  This  for  a 
stationary  river  is  simply  discharge  divided  by  mean  water  area  of  the  reach ;  or 

Y Q  Jt  J  where  Q  equals  the  discharge,  L  the  len^h, 

R       Vol.  (     and  Vol.  the  water  volume  of  the  reach. 

The  1879  survey  of  the  Plum  Point  Reach  offers  a  good  oi)portimity  for  determin- 

V 
ing  this  range  in  the  value  of  p.    This  reach  has  a  length  of  38.7  miles,  commencing 

ten  about  6.6  miles  above  Ashport  and  extending  down  to  about  2.7  miles  below 
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Randolph.  In  this  survey  two  periods  of  about  a  stationary  river  were  selected,  the 
first,  March  28-31,  1879,  with  a  stage  of  25.4  on  the  Fulton  gau^e;  the  second,  June 
15-22,  1879,  with  a  stage  of  12.2.  In  or  close  to  each  of  these  periods  the  sectious  bad 
been  sounded,  and  the  series  of  discharge  observations  taken  above  at  Columbus  and 
below  at  Memphis  showed  that  the  discharge  during  these  periods  was  auifomi 
along  the  wliolo  reach  and  gave  accurately  its  value  for  each  period. 

From  these  data  the  mean  velocity  of  the  roach  of  the  two  stages  was  det-ermined, 
and  their  values  are  shown  plotted  to  their  Fulton  gauge  heights  on  Plate  vi.  The 
straight  line  through  those  poiuts  is  taken  as  giving  the  total  ran^e  in  the  mean 
velocity  of  the  Plum  Point  Reach,  since  on  the  Lower  Mississippi,  in  general,  the 
variation  of  mean  velocity  with  gauge  height  has  been  found  to  be  satisfactorily  ex- 
pressed by  a  straight  line. 

The  high  and  low  water  areas  for  each  section  in  this  Plum  Point  Reach,  M'ith  their 
corresponding  mean  velocities  are  also  shown  on  Plate  vi  as  longitudinal  variations. 

The  range  m  lueiui  velocity  of  the  reach  is  seen  to  be  nmch  less  than  that  of  the 
Fulton  section,  as  was  expected;  but  it  still  has  a  considerable  range  from  about 
3.1  feet  per  second  at  low  water  to  about  5.1  at  the  bank-full  stage,  and  fi*oni  the 
nature  of  the  reach  it  is  probable  that  this  is  about  as  small  a  range  as  would  be 
found  in  any  long  reach  on  the  Lower  Mississippi. 

With  such  a  range  it  is  perfectly  aj)parent  that,  if  each  point  of  the  flood  was  mov- 
ing down  with  the  mean  vcdocity  of  its  stage,  any  such  relation  between  ^^uge  read- 
ings as  is  found  would  be  impossible;  sniaJi  floods  at  low  water  woind  have  an 
interval  nearly  twice  as  long  as  at  high  water,  and,  omitting  the  changes  of  shape, 
which  would  bo  large,  the  best  trial  interval  that  could  bo  obtaiue^l  for  floods  of  any 
considerable  ran^e  would  be  one  showing  an  interval  too  short  at  the  low  stages  and 
too  long  at  the  high  stages. 

We  are  brought  therefore  to  the  fact  that  these  floods,  at  least  from  Cairo  down, 
have  a  travel  that,  whether  made  up  of  complex  properties  or  no,  actually  corre- 
sponds to  a  plane- wave  movement. 

Whether  this  is  a  true  wave  movement,  that  is,  does  pressure  acting  through  the 
mass  cause  a  travel  by  transmission ;  or  whether  the  phenomena  may  be  accomplished 
by  Buuple  flow  or  translation  alone,  requires  further  consideratiou.  To  deflne  these 
(luestions  more^  specifically  we  may  say  that,  in  translation  all  pressures  acting 
through  the  mass  are  considered  as  expended  simply  in  the  acceleration  of  velocities 
of  flow,  or  in  a  nonnal  slope  eftect;  while  in  transmission  we  consider  that  an  ele- 
ment of  the  pressure  may  cause  a  vertical  motion  which  changes  the  form  of  tlie  free 
surface,  as  iu  the  movement  of  a  plane  wave. 

It  may  be  stated  at  the  outset  that  from  Baton  Rouge  down  the  travel  is  unques- 
tionably one  of  transmission,  for  not  only  does  it  clearly  exceed  the  known  bounds 
of  possible  translation,  but  it  lies  very  fairly  within  the  range  of  tide  movements  up 
an  estuary,  which  are  known  to  be  cases  of  transmission.  (See  Coast  Survey  Report 
for  1881,  page  469,  for  movement  of  tides  up  the  Delaware  River.) 

Also  above  Baton  Rouge,  as  at  low  water  the  pools  present  much  the  same  fea- 
tures that  hold  below,  we  might  naturally  infer  that  the  travel  across  them  at  the 
lower  stages  is  also  a  transmission^  but  before  forming  an  opinion  on  this  subject 
it  will  be  necessary  to  consider  briefly  the  limits  of  translation  or  the  relation  of 
the  travel  of  discharge  to  the  velocities  of  flow  where  no  pressure  or  transmission  is 
acting. 

Before  a  definite  relation  of  the  travel  of  discharge  with  velocities  of  flow  can  be 
reached  it  is  necessary  to  make  a  definite  assumption  in  regard  to  the  conditions  of 
flow;  and  as  one  extreme  we  will  first  assume  that  the  individual  masses  of  water 
retain  permanently  their  same  relative  velocities  in  the  cross  sections;  that  is,  the 
mass  that  has  maxunum  velocity  in  one  section  when  it  reaches  any  section  below 
still  has  the  maximum  velocity  of  that  section,  and  so  on  through  all  the  range  of 
velocities  to  the  minimum. 

This  is  called  "  perfect  flow^"  and  it  is  seen  that  this  a  condition  in  which  the 
actual  particles  of  water,  forming  the  discharge  at  one  place,  are  separated  to  their 
greatest  possible  extent  in  their  movement  down  the  river,  and  it  may  bo  shown 
that  in  this  movement  down  the  discharge  of  a  changing  stage  is  constantly  tending 
towards  a  movement  with  the  mean  of  the  maximum  velocities  of  the  river. 

As  the  opposite  of  this  condition  of  flow  we  have  the  condition  of  '^perfect  circu- 
lation," or  where  the  individual  masses  of  water  pass  in  turn  through  all  the  veloci- 
ties of  the  river  in  such  a  way  that,  in  the  aggregate,  they  are  only  temporarily 
separated  during  the  period  of  a  cycle. 

In  this  as  the  actual  particles  forming  a  discharge  in  one  place  are,  as  a  whole, 
held  together  in  their  motion  down  the  river,  it  is  ai)parent  that  the  travel  of  dis- 
charge is  with  the  combined  mean  velocities ;  or  with  =^  the  mean  velocity  of  the 

reach. 

Between  these  two  extremes  must  be  found  all  actual  conditions  of  flow  iu.thc 
river,  and  the  travel  of  discharge  consequently  may  vary  fi-om  mean  towai'ds  niaxi- 
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mum  velocity  as  we  pass  from  **  perfect  circulation"  to  the  conditiou  of  perfect  flow. 
It  should  be  remeiubered,  howover,  that  from  all  observation,  as  well  as  from  the- 
oretical  conceptions,  we  know  that  perfect  flow  of  water  is  physically  ijnpossible, 
except,  perhaps,  for  very  slow  motions  in  smooth  pipes.  On  the  other  hand,  besides 
the  knowled^^e  that  circulatiou  is  a  prominent  feature  of  river  flow,  we  have  in  the 
study  of  sediment  between  St.  Charles  on  the  Missouri,  and  Columbus,  Ky.,  on  the 
Lower  Mississippi,  the  suggestion  that  it  is  at  least  close  to  perfect  circulation.  (See 
Report  Chief  of  Engineers,  1887,  page  3092,  which  is  found  the  only  data  col- 
lected that  bears  directly  on  this  question.)  So  that  from  the  above  wo  may  only 
conclude  that  possildy  the  travel  of  dischai'ge  may  have  some  variation  from  mean 
toward^  maximum  velocity. 

If  this  were  accepted  and  further  assumption  made  that  circulatiou  was  far  from 
complete  at  the  low  stages  and  approached  completion  at  the  higher  stages  in  such 
a  way  as  to  give  the  uniform  rate  of  travel  found,  the  actual  movement  of  floods 
wotild  then  be  explained  without  the  assunipti(m  of  a  partial  transmission. 

On  the  other  hand  we  have  the  unquestionable  fact  that  transmission  acts  below 
Baton  Rouge  and  the  strong  inference  that  it  would  act  in  the  same  way  across  the 
pools  at  low  water  to  accelerate  there  the  travel  of  discharge,  which  might  also 
fairly  cause  the  unifoim  rate  of  travel  found. 

Between  these  two  explanations  we  can  not  as  yet  say  whether  the  one  or  the 
other  or  both  combined  cause  the  simple  law  found  for  flood  movements,  but  it  is 
thought  the  weight  of  evidence  is  deciaedly  in  favor  of  the  latter,  or  that  there  is  in 
part  a  transmission  or  true  wave  movement  acting  in  the  travel  of  these  floods  from 
Cairo  down,  which  becomes  altogether  the  controlling  element  below  Baton  Rouge, 
and  this  notwithstanding  the  fact  that  they  are  often  so  long  that  the  lower  end  of 
the  front  phase  is  in  the  gulf  while  the  orest  is  still  falling  as  rain  in  the  basins  of 
the  upper  tributaries. 

Tabmation  I  gives  the  intervals  and  rates  of  travel  of  floods  as  determined  by  this 
study.  The  '*  full  reaches  "  show  the  limiting  distances  through  which  floods  were 
progresaivelv  studied  oi)  account  of  the  interference  of  tributary  increments. 

In  using  the  printed  gauge  records  it  may  be  noted  that  the  diflerence  in  time  be- 
tween the  Beuyanrd  gauge  readings  at  8  a.  m.  and  the  Commission  gauge  readings, 
with  a  mean  time  of  12  m.,  must  be  allowed  for  the  intervals  prior  to  February  1. 
1887. 
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tween 

Inter- 
val be- 
tween 

gauges. 

gauges. 

MiU$. 

Days. 

21.3 

o.i 

49.5 

0.5 

52. 5 

0.7 

52.1 

0.4 

54.6 

0.6 

45.0 

0.7 

30.6 

0.5 

86.7 

LI 

45.1 

0.5 

40.2 

0.3 

6^1.8 

0.9 

57.0 

0.8 

49.0 

0.8 

52.0 

0.5 

65.0 

0.9 

:u.2 

0.3 

33.8 

0.3 

20.2 

0.1 

49.5 

0.1 

54.0 

0.1 

Travel  of 

floods* 
between 
gaugea- 


MUe* 
per  day. 


213.0 

99.0 

75.0 

180.2 

9L0 

65.6 

6L2 

78.8 

90.2 

134.0 

70.0 

7L3 

•6L3 

104.0 

72.2 

114.0 

112.7 

202.0 

495.0 

540.0 


It  is  seen  by  the  last  column  in  the  tabulation,  or  travel  in  miles  per  day,  that  be- 
sides the  marked  increase  in  the  rate  of  travel  below  Red  River  Landing,  before 
noted,  there  is  also  a  decided  irregularity  in  the  different  parts  of  the  river.  It 
must  be  remembered  that  this  irregularity  above  Red  River  Landing  may  have  been 
materially  exaggerated  in  the  short  diHtances  between  gauges  by  the  limits  of  accu- 
racy to  wnich  the  interval  was  determined  and  by  possible  differences  in  the  actual 
time  of  reading  the  gauges.    But  allowing  for  thiS;  there  still  remains  no  doubt  that 
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there  are  distinct  differences  in  the  rates  of  travel  through  different  reaches  down  to 
Ked  River  Landing.  These  differences  in  the  travel  have  as  yet  not  been  connected 
with  any  physical  canse,  and  heyoud  the  sappo-sition  that  they  depend  in  some  way 
on  the  relative  lengths  of  pools  and  bars,  possibly  combined  with  slope  and  mean 
depth;  there  is  no  explanation  for  them. 

The  curve  of  interval  to  distance  from  Cairo  is  shown  plotted  on  PI.  vii,  and 
presents  more  clearly  to  the  ej^e  these  irregularities  of  travel.  On  this  plate,  follow- 
ing out  the  original  assumption  that  the  interval  was  determined  to  within  ^0.05  of 
a  day,  dotted  lines  have  been  drawn  above  and  below  the  curve,  divergingby  this 
amount  for  each  full  re<ach.  They  represent  on  this  assumption  the  extreme  possible 
error  of  the  total  interval  from  Cairo  down  to  any  point.  The  possible  error  of  in- 
t-erval  between  intermediate  points  is  of  course  less,  and  can  easily  be  made  up  by 
this  allowance  of  dL^-OS  of  a  diiy  for  each  full  reach,  or  any  part  of  a  full  reach;  for 
while  ::tO*^^  ^^  taken  as  the  limiting  error,  say,  from  Cairo  to  Helena,  it  is  also  taken 
as  the  error  from  Cairo  to  New  Madrid,  or  any  other  part  of  this  Cairo-Helena  reach, 
which  was  studied  as  a  whole. 

The  limiting  gauges  to  the  full  reaches  are  marked  with  an  asterisk  on  PI.  vii ; 
also  on  the  plate  the  curves  of  limiting  error  have  not  been  extended  below  Red 
River  Landing  since,  as  before  considered,  the  determinations  of  the  intervals  there 
may  not  be  so  exact. 

In  the  annual  report  of  the  Mississippi  River  Commission  for  1890  there  is  a  tabu- 
lation giving  in  long  reaches  the  mean  water  area  from  Cairo  down  for  the  bank 
full  stage.    (See  Report  of  Chief  of  Engineers,  1890,  page  3129.) 

From  this,  by  taking  the  discharge  for  this  stage  as  1,000,000  cubic  feet  per  sec- 

ond,  we  may  determine  approximately  the  mean  velocity  of  these  reaches,  or        for 

JLv 

the  bank  full  stage  from  Cairo  to  Carrollton.  This  is  given  in  Tabulation  II,  in  com- 
parison with  the  velocity  of  flood  travel  for  the  same  reaches,  dednced  from  the 
time  intervals. 

Tabulation  II. 


Keachos  between  tlio  following  j^aiigcD. 


Cairo 

New  Madrid 

(Plain  rolnt.) 

Fulton* 

Memphis 

Helena 

(ArkansHS  River.) 

Arkansas  City  * 

Greenville 

Lakb  Providence 

Vicksburg 

KatcLez 

lied  Kivor  Landing 

Baton  Rouge 

CazTollton 


Length  |  Time  in- 
of        t4?rvnlH  of 
reaches,     reaches. 


Milea. 

0.0 
70.8 

104.6 
54.6 
76.  S 

131.8  ' 
40.2 
63.8 
57.0 

101.0 
65.0 
68.0 

123.7 


Days. 
0.0 
0.6 

LI 
0.6 
L2 

L6 
0.3 
0.9 
0.8 
L3 
0.9 
0.6 
0.3 


Travel  of  floods 
from  time  inter- 
vals. 


Mean  ve- 

Imity  of 

the  bank* 

full  stage. 


day. 


118.0 

05.1 
91.0 
63.7 

82.3 

134.0 

70.9 

71.2 

77.8 

72.2 

113. 3 

412.3 


Fett  per     Feet  per 
second,    \  second. 


7.20 

4.67 

5.80 

4.74 

6.  .55 

5.00 

3.88 

5.10 

5.03 

5.24 

8.17 

5.08 

4.33 

5.02 

4.34 

5.13 

4.74 

4.93 

4.40 

4.72 

6.91 

5.00 

25.15 

5.43 

*  The  reaches  in  the  CoromUsion's  T©|M)rt.  New  Madrid  to  Plum  Point  and  Helena  to  ArkAUsaH  River, 
are  reapecLivelv  taken  a«  New  Madrid  to  Fulton  and  Helena  to  Arkansas  City  to  correspond  with  reaches 
for  which  the  intervals  have  been  determined. 


If  the  de<iueed  mean  velocities  of  the  reaches  are  to  be  relied  on,  there  seems  to  he 
no  definite  connection  between  this  and  the  iiood  travel ;  and  beyond  the  further 
evidence  that  tin;  travel  of  Hoods  below  Baton  Hou^e  is  altogether  out  of  the  range 
of  a  velocity  movement,  there  is  little  to  bo  j;aine<l  from  this  comparison. 

It  should,  however,  be  stated  that  while  there  are  marked  difterences  in  tlie 
reaches,  the  mean  values  down  to  Red  River  Landing  of  the  flood  travel  and  of  the 
mean  velocity  are  very  close  together;  the  mean  Hood  travel  being  5.03  and  the  mean 
of  the  mean  velocities  at  the  bank-full  stage  being  4.96  per  second. 

It  is  thought  that  this  may  be  simply  a  coincidence,  or  it  may  point  to  a  general 
tendency  towards  flood  travel  above  RoaX  River  Landing  as  an  average  being  devel- 
oped, so  as  to  have  the  general  mean  velocity  of  the  bank-full  stage.  This  might 
either  mean  perfect  circulation  at  stages  whose  averages  for  the  whole  river  corre- 
spond to  the  mean  velocity  of  the  bank-full  stage,  or  might  as  well  mean  the  disap- 
l>earance  of  the  transuiission  element  of  the  flocMrs  motion  at  these  st 'ges. 

But  whatever  uncertainty  there  may  be  in  the  tiieoretical  consiileration  of  the 
causes  of  this  law  of  flood  movement,  I  think  we  may  safely  say  that  there  is  in  by- 
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dranlics  no  law  which  more  accurately  expresees  so  broad  a  generalization  of  observed 
facts  and  whose  field  of  application  gives  so  great  a  promise  in  the  study  of  the  flow 
of  water  in  natural  channels. 

Very  respectfully,  your  obedient  servant, 

James  A.  Seddon. 
Assiatant  Engineer, 
Lieut.  Col.  Chas.  R.  Sutkk, 
Corps  of  Engineer 8 f   U.  S,  A. 


Appendix  3. 

rkport  of  captain  8.  w.  rorssler,  corps  of  engineers,  upon  survey  of  non- 

connah  rocks. 

United  States  Engineer  Office, 

Memphis f  Tenn.y  May  B4,  1892. 

Sir:  I  have  the  honor  to  submit  herewith  the  map  of  a  survey  of  Nonconnah 
Bocks  made  pursuant  to  a  resolution  of  tlie  Commission  dated  November  18,  1890. 
The  survey  included  soundings  in  the  vicinity  of  the  rock,  examination  by  a  Mub- 
marine  diver  and  the  obtaining  of  specimens  of  the  stone. 

The  rock  is  located  about  5  miles  uelow  the  city  of  Memphis,  opposite  and  above 
the  mouth  of  Nonconnah  Creek,  and  is  about  700  feet  out  from  the  Tennessee  shore 
and  2,000  feet  from  Pi*esidents  Island  shore. 

A  previous  e^xamination  of  the  rock  was  made  by  Capt,  Leach,  September  19  and 
20,  1889,  and  a  report  made  by  him  under  date  of  December  13,  1889.  At  that  time 
the  main  channel  was  between  the  rock  and  President-s  Island,  and  a  narrow  chan- 
nel, rarely  used,  existed  between  the  rock  and  the  Tennessee  shore.  Around  the 
roek  and  pai*tly  covering  it  was  a  large  flat  gravel  bar,  sloping  upwards  toward 
the  rock  where' the  general  level  of  the  bottom  was  about  1  foot  below  the  wat*»r 
surface,  corresponding  to  zero  on  the  Memphis  gauge.  Since  that  survey  the  chaunol 
has  moved  from  Presidents  Island  to  the  Tennessee  shore  and  there  has  been  a  deep 
scour  in  the  gravel  bar  in  the  vicinity  of  the  rock,  on  all  sides  of  it,  and  in  the  chan- 
nel between  it>-and  the  Tennessee  shore.  About  150  feet  east  of  the  rock  the  scour 
was  9.bout  27fe<'.t,  aud  200  feet  farther  in  the  same  direction,  16  feet;  200  feet  above 
the  rock,  10  feet;  350  feet  west  of  the  rock  toward  Presidents  Island  shore,  4  feet, 
and  in  the  immediate  vicinity  of  the  rock,  the  scour  varied  17  to  27  feet.  The  rock 
itself  shows  the  effect  of  erosion  in  the  interval,  the  height  at  the  last  survey  (2.80 
•above  zero  stage)  being  3  feet  below  that  indicated  by  the  survey  of  1889. 

Tho  sectiim  of  the  rock  by  a  horizontal  jdane  8  feet  below  zero  stage  has  approxi- 
mately the  shape  of  .^n  ellipse  with  longer  and  shorter  diameters  respectively  190 
and  130  feet.  Above  tliis  section,  the  shape  of  the  rook,  as  well  as  can  be  inferred 
from  thQ  soundings  taken,  is  something  like  an  oblique  frustum  of  a  cone  with  a 
steep  slant  on  its  east  side  and  a  flat  slope  on  the  opposite  side  toward  Presidents 
Island,  and  contains  approximat^'ly  3,000  cubic  yards. 

Since  the  change  in  the  position  of  the  channel  to  the  Tennessee  shore,  the  rock 
has  become  a  more  serious  obstruction  to  navigation  than  it  had  been  theretofore, 
and  its  removal  made  more  urgent. 

It  is  difficult  to  estimate  the  cost  of  excavating  it.  The  material  is  a  soft,  ferrugin- 
CUB  sandstone  or  pudding  stone  easily  broken  up  and  pulverized  under  a  hammer, 
which  would  be  pulverized  to  a  large  extent  by  blasting  and  washed  away  by  the 
current.  A  large  part  of  the  highest  projection  at  the  eastern  end  of  the  ledge  can 
also  be  blasted  off  into  deep  water,  thus  reducing  materially  the  amount  that  would 
have  to  be  dredged  up  and  towed  away. 

In  the  absence  of  any  similar  work  as  basis  for  an  estimate,  I  place  the  cost  at  $2 
p^r  cubic  yard,  or  $6,000  for  excavating  the  rock  to  a  depth  of  8  feet  below  zero 
stage.  The  method  of  removal  proi)osed  is  to  do  the  work  at  low  water,  to  break 
the  rock  by  surface  blasting,  to  proportion  the  size  of  blasts  so  as  to  pulverize  the 
rock  as  much  as  possible  and  remove  by  dredging  the  coarser  material  which  the 
current  will  not  move. 

It  is  proper  to  add  that  the  difference  between  ray  estimate  and  Capt.  Leach's 
of  the  quantity  of  rock  to  be  removed,  mine  being  less  than  one-half  of  his,  is  due 
to  the  ract  that  a  larger  part  of  the  rock  at  the  time  of  his  examination  was  covered 
by  the  gravel  bar,  a  portion  of  whicli,  since  scoured  away,  was  probably  included 
in  his  estimate  as  rock. 

Very  respectfully,  your  obedient  servant, 

S.  W.  Koessler, 

Captain  of  Engineers. 

Gen.  C.  B,  Comstock, 

Presiiknt  Misnissippi  River  Commission, 
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Appendix  4. 

report  of  captain  carl  f.  palfrky,  oorpb  of  engineers,  8bcrrtart  mississippi 

river  commission. 

United  States  Engineer  Offick, 

St,  Louis,  Mo.y  May  SI,  1892. 

Generai.  :  I  have  the  honor  to  present  the  following  report  of  operations  nnder 
my  charge  as  secretary  Mississippi  River  Commission  and  assistant  to  construction 
committee  from  July  1,  1891,  to  May  31,  1892. 

These  works  are  carried  on  under  the  following  allotments  from  the  appropriations 
approved  September  19,  1890,  and  March  3,  1891,  made  by  the  Commission  and  ap- 
X)roved  by  the  honorable  the  Secretary  of  War : 

First.  **  Mississippi  River  Commission,''  applicable  to  salaries  of  three  Commis- 
sioners, to  expenses  of  officer  of  president  and  secretary,  and  to  expenses  of  meetings 
and  inspections  of  Commission. 

Second.  "  Surveys,  gauges,  and  observations,"  applicable  to  the  general  survey  of 
the  river,  to  collection  and  office  reduction  of  physical  data,  and  to  general  exam- 
inations and  computations  not  confined  to  any  one  district. 

Third.  "General  service,"  applicable  to  supply  of  stone,  maintenance  of  plant, 
and  &:eneral  aid  to  w^orks  in  the  districts. 

The  small  balances  from  earlier  appropriations  which  appear  in  the  financial  state- 
ment are  set  off  by  outstanding  liabilities  for  telegrams,  which  can  not,  under  exist- 
ing orders,  be  adjusted. 

MISSISSIPPI  RIVKR  COMMISvSION. 

The  Commission  has  held  three  sessions  during  the  period  reported,  at  New  York 
City,  July  15-17,  1891;  from  St.  Louis  to  New  Orleans,  November  5-18,  1891;  from 
St.  Louis  to  New  Orleans,  May  4r-10,  1892. 

SURVEYS,  GAUGES,  AND  OBSERVATIONS. 

Secondm^f  iriangulaiion, — On  July  1,  1891,  a  party,  in  the  field  since  April  25,  under 
Assistant  Engineer  Charles  \V.  Stewart,  with  Assistant  Engineers  F.  B.  Maltby,  A. 
T.  Morrow,  and  George  H.  French,  under  his  orders,  had  carried  their  work  4  miles 
above  Burlington,  Iowa,  having  then  covered  about  50  miles  of  river,  occupied  31 
stations,  marked  34  tviangulation  points,  and  19  stone  lines.  This  party  completed, 
its  field  work  on  July  28,  at  Port  Louisa,  Iowa,  covering  during  the  season  about  85 
miles  of  river.  Keconnoissauce  had  been  made  for  more  triangulation,  but  the  prog- 
ress of  this  work  wiis  slower  than  had  been  anticipated,  owing  in  part  to  hazy 
weather,  and  in  part  to  the  great  number  of  stations  found  necessary  in  the  nar- 
rower parts  of  the  valley,  l^rom  Keokuk  to  Lomax,  a  distance  of  36  miles,  there 
were  25  triangles,  sides  averaging  2.3  miles;  from  Lomax  to  Port  Louisa,  a  distance 
of  49  miles,  there  were  13  triangles,  sides  averaging  7.3  miles;  24  stone  lines,  Nos. 
112  to  135,  inclusive,  have  been  marked  by  81  tile  and  pipe  monuments.  A  base 
line  nearly  3^  miles  long  was  measured  along  the  railroad  track  near  New  Boston, 
111.  J  observations  for  azimuth  made  at  "  West  Base."  At  the  close  of  the  field  work, 
Assistant  Engineer  Stewart  returned  to  the  office  for  computation  and  reduction  of 
the  triangulation ;  the  instnictions  for  this  work  are  given  in  Annual  Report  for 
1891,  pages  3474-3'176. 

The  chain  consists  of  49  triangles,  extending  from  base  line  measured  at  Keokuk 
in  1881  to  base  line  at  New  Boston ;  its  length  along  its  axis  is  about  78  miles.  The 
greatest  error  in  closing  any  triangles  is  05".03;  the  least,  00".08;  the  mean  of  all 
S2''.33. 

The  base  line  was  measured  in  two  sections.  The  first  section,  about  2,500  meters, 
was  measure<l  east  and  west  in  good  weather;  discrepancy  of  two  measurements, 
1:575,346.  The  second  section  was  measured  east  and  west,  the  sun  comine  out 
during  measui"emont  east;  discrepancy,  1:171,390.  A  second  measurement  east  was 
taken,  giving  with  measurement  west  a  discrepancy  of  1:4,063,050.  These  results 
were  accepted.  The  measured  length  of  base  line  is  5,506  meters;  the  length,  com- 
puted from  base  at  Keokuk,  is  5,o()6.2576  meters;  discrepancy,  1:21,374.  The  ob- 
served azimuth  of  base  is  253°  18'  49''. 06;  the  azinmtli  computed  from  Keokuk  base 
is  253<^  18'  48".48;  discrepancy,  00".58. 

The  location  of  stone-line  monument  has  been  determined  by  direct  observation 
from  triangulation  stations  with  triangulation  instruments,  or  by  short  lines  of  con- 
nection run  with  Gambey  transit  readfng  to  5".  The  error  of  position  is  well  within 
the  possibility  of  delineation  on  a  scale  1 :  10,000. 
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Detailed  report  of  this  work  by  Assistant  Engiae^^r  Stewart^  with  tabulated  re- 
sults, is  appended  (marked  A). 

On  Maren  28, 1892^  Assistant  Engineers  Stewart  and  French  took  the  field  near 
Mnsoatine,  Iowa,  for  reconnoissance  and  location  of  trian^nlation  stations  from  Port 
liooiaa,  Iowa,  northward.  This  reconnoissance  was  carried  to  Dabuque,  Iowa,  and 
base  lines  selected  near  Rock  Island  and  Dubuque. 

The  full  party,  consisting  of  Assistant  Engineer  Stewart;  in  charge,  Assistant  En- 
giDeeis  Morrow  and  French,  Recorders  C.  L.  Ockerson,  O.  N.  Axtell,  and  M.  I.  Powers, 
and  crew  and  working  party,  consisting  of  T.  C.  Hockridgo,  master  and  foreman,  and 
twenty-tiuree  men,  assembled  on  board  steamer  Patrol  at  New  Boston,  111.,  on  April 
25,  and  besan  work  at  Port  Louisa,  Iowa,  on  April  26. 

On  Ma^  31,  this  party  had  reached  Fairport.  Iowa,  havini^  occupied  16  triangula- 
tion  stations,  marlced  18  triangulation  points  and  12  stone  lines,  the  completed  work 
covering  about  23  miles  of  river.    It  has  rained  on  27  days  in  May. 

Precise  levels, — On  July  1,  1891,  a  double  precise-level  party,  under  Assistant  En- 
gineer O.  W.  Ferguson  with  Assistant  Engineer  A.  L.  Johnson,  working  from  St.  Paul 
to  Savanna,  111.  (in  the  field  since  April  25),  was  at  Alma,  Wis.,  having  run  9o  miles 
by  river,  and  placed  48  permanent  l>eneh  marks ;  a  single  precise-level  party  under 
AjBsistaut  Engineer  James  A.  Paige,  working  from  Duluth  to  St.  Paul  (in  the  tield 
since  April  26),  was  near  Willow  River,  Minn.,  having  run  54  miles  and  placed  12 
permanent  bench  marks. 

The  field  work  of  the  line  from  St.  Paul  to  Savanna  was  completed  October  20,  con- 
necting with  work  of  1883  at  three  bench  marks.  The  length  of  this  line  is  301.2 
miles;  379  permanent  bench  marks  were  placed;  106  of  tile  and  pipe;  57  of  copper 
bolts;  216  cut  in  rock  in  situ  or  on  trees;  49  bench  marks  of  former  United  States 
Engineer  surveys  were  connected  and  also  12  gauges  and  7  city  bench  marks. 

Tne  line  of  this  party  was  in  general  over  favorable  ground.  About  84  per  cent 
was  on  railroads;  about  16  per  cent  along  river;  there  were  six  river  crossings. 

Tlie  party  was  quartered  and  subsist ed  on  quarter  boat  A'eNriccArj^,  moving  down- 
stream by  aid  of  the  current,  and  never  far  from  the  work. 

The  field  work  of  the  line  from  Duluth  to  St.  Paul  was  completed  on  September 
28.  Connection  was  made  on  September  26  with  bench  marks  68,  69,  and  71  of  the 
St.  Paul-Savanna  line;  about  3  miles  of  the  line  was  rerun  after  this  connection. 
The  length  of  this  line  is  156.2  miles.  Forty-two  permanent  bench  marks  were 
placed;  d2  of  tile  and  pipe;  10  cut  in  rock  in  situ  or  on  trees.  Three  engineer  bench 
marks  at  Duluth  and  the  engineer  gauge  there  were  conneet'Cd. 

The  line  of  this  party  was  over  ground  less  favorable  tlian  that  of  the  other. 
About  12^  per  cent  was  on  wagon  roads,  rough^  and  with  aln*n])t  (>1ianges  of  line, 
the  remainder  on  railroad  track.  'Departures  from  the  railroad  to  save  length  of 
line  proved  disadvantageous.    The  rerunning  of  3  miles  was  owing  to  one  of  these. 

The  party  was  furnished  with  wagon  transportation  but  not  with  camp  outfit,  de- 
pending for  lodging  and  subsistence  upon  villages  and  farm  houses.  In  thinly-set- 
tled parts  of  the  line  this  caused  an  important  loss  of  time.  Even  in  well-settled 
distriets,  the  hours  at  which  work  of  this  kind  is  best  done  made  it  desirable  that 
the  serving  of  meals  be  under  the  full  control  of  the  chief  of  party. 

The  preumi nary  instructions  for  this  work  are  given  in  Annual  Report  for  1891, 
pages  3476-3-^.  Instructions  changing  the  order  of  reading  the  rods  were,  by  direc- 
tion of  the  president  Mississippi  River  Commission,  given  after  work  had  begun. 
They  were  repeated  in  the  siibreports. 

The  chiefs  of  party  made  each  the  reduction  of  his  own  line.  The  results  are  as 
follows : 

4 

St.  Paul-Savanna,  301.2  miles :  mm. 

Probable  error  of  final  bench 13. 77 

Probable  error  per  kilometer 0. 625 

Dolnth-St.  Paul,  156. 2  miles : 

Probable  error  of  final  bench 15. 7 

Probable  error  per  kilometer 0. 99 

Detailed  reports,  with  tabulated  results,  and  descriptions  of  bench  marks  are 
appended  as  follows:  St.  Paul-Savanna  line,  by  Assistant  Engineer  Ferguson, 
(marked  "B")-     Duluth-St.  Paul  line,  by  Assistant  Engineer  Paige  (marked  "C")* 

Topography  and  hydrography, — On  August  4,  a  party  under  Assistant  Engineer  F. 

B.  Maltby,  with  Assistant  Engineers  A  T.  Morrow  (on  tertiary  triangulation  and 
stone-lines),  W.  G.  Comber,  (i.  H.  French,  O.  W.  Connet,  E.  J.  Thomas,  and  H.  Dun- 
naway  (on  topography),  E.  L.  Hannan  (on  hydrography  and  later  on  topography), 
and  recorders  L.  D.  Cabann^,  O.  N.  Axt4*ll,  0.  L.  Oekei-son,  and  M.  I.  Pow<*rs,  withT. 

C.  Hockridge,  master  of  boat  (later  cm  hydrography)  and  crow  and  working  party 
of  one  pilots  one  engineer,  iuid  forty  U^  forty-five  men,  began  work  at  Stone-line  61, 
near  Alton,  the  close  of  work  of  1889.    Their'work  for  the  8ea«<ni  was  closed  at  Stone- 
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lino  94,  near  railway  bridge  at  Hannibal,  Mo.,  a  distance  of  about  118  miles  by  river. 
Outside  the  limits  oif  det-ailed  work,  blutif-Iines  were  located  on  rigbt  bank  from  6t. 
Charles  to  Clarksville,  Mo.,  about  50  mil^s,  on  loft  bank  near  Hamburg  Bay,  about 
40  mileSy  and  along  both  banks  of  Illinois  River  for  about  10  m^es:  also  water 
courses  and  lakes  between  the  belt  of  detailed  work  and  the  bluffs.  The  stage  of 
the  river  was  exceptionally  low,  and  very  ftiU  detail  of  bars  and  islands  was 
obtained.    Very  little  field-work  time  was  lost  by  rain. 

The  party  was  quartered  and  subsisted  on  steamer  Patrol  and  quarter  boat  IllinoiSy 
kept  as  nearly  abreast  of  the  work  as  practicable. 

The  instructions  for  this  work  are  ^iven  in  Annual  Report  for  1891,  pages  3481-3485. 

The  tertiary  triangulation  occupied  236  stations^  and  closed  on  three  measured 
bases  and  seven  sides  of  secondary  triangulation ;  average  error  of  closing,  1 :4870. 
Thirty-three  stone-lines  were  marked. 

The  stadia  lines,  aggregating  about  325  miles,  were  checked  bv  165  closings  upon 
determined  points,  and  by  115  azimuths;  average  error  of  length  at  closing,  1:875, 
of  azimuth,  02^4. 

Lines  of  ordinary  levels  on  both  banks,  with  crossings  near  each  stone-liue,  checked 
each  other  with  a  greatest  discrepancy  of  0.203  feet,  average  of  0.101  feet.  These 
lines  were  checked  at  22  points  upon  lines  of  precise  levels  run  in  1880-^81,  with  dis- 
crepancies ranging  from  +0.147  to  — 0.135.  Sovouteen  high- water  marks  of  dates 
from  1851  to  1888,  whose  history  and  accuracy  appeared  well  established,  were  con- 
nected. 

Soundings  were  taken  on  853  sections,  also  in  continuous  line  where  channel  was 
evident,  and  in  several  trial  lines  over  sliallows  and  divided  channels.  These  lines 
were  useful  to  pilots  during  low  water,  developing  in  some  cases  better  channels  than 
those  iu  use,  and  in  one  revealing  an  important  obstruction,  which  wa«  buoyed  and 
reported  to  the  light-house  inspector. 

Field  platting  was  little  done  except  the  closing  of  iusti'umental  lines;  the  field 
notes  are  full  and  carefully  kept. 

Detailed  report  of  Assistant  Engineer  Maltby  is  appended  (marked  D). 

Caving  banks  and  atone-lines. — In  accordance  with  resolutions  of  the  Commission,  of 
November  19  and  24,  1891,  and  March  22,  1892,  a  party  was  sent  out  to  examine  the 
condition  of  pennanent  marks  of  the  Commission's  surveys  below  Cairo  and  to  de- 
termine the  amount  of  caving  since  the  original  surveys,  the  interval  varying  for 
different  parts  of  the  river,  being,  on  the  average,  about  10  years. 

The  party,  consisting  of  Assistant  Engineer  F.  B.  Maltby,  in  charge,  with  Messrs. 
French,  Thomas,  Hockridge,  and  Ockerson,  left  St.  Louis  on  the  Patrol^  on  November 
17,  and  began  work  at  Cairo  on  November  20. 

On  January  1,  1892,  at  6  a.  m.,  the  Fatrolf  moored  against  the  left  bank  near  Com- 
merce, Miss.,  was  struck  by  a  sudden  and  severe  storm.  Her  stern  line  parted,  and 
she  swung  out  into  the  stream.  The  action  of  wind  and  current  careened  her  till  the 
lee  side  oi  boiler  deck  was  under  water,  and  she  sank  with  bow  against  the  bank, 
and  stern  in  13  feet  of  water.  The  pilot  and  working  crew  on  main  deck  were  up ; 
the  survey  party  on  boiler  deck  were  still  in  bed,  and  escaped  with  much  difficulty 
and  little  clothing,  in  a  temperature  below  freezing.  One  of  the  deck  crew,  Parke 
Driscoll,  was  lost;  the  body  not  recovered.  All  of  the  deck  crew  lost  clothing  and 
other  personal  eifects.  The  boilers  were  displaced  by  the  shock,  and  stoves  and 
heavy  furniture  thrown  down.  The  instruments  and  records  were  saved  with  no 
material  injury. 

The  steamer  Pete  Kirns  was  supplied  in  place  of  the  Patrol  by  the  officers  in  charge 
of  the  first  and  second  districts.  The  party  was  transferred  to  her  and  w^ork  was  re- 
sumed on  January  8.  Assistant  Engineer  Maltby  resigned  charge  of  the  party,  and 
Assistant  Engineer  A.  T.  Morrow  relieved  him  on  January  16.  In  his  hands  the 
work  was  carried  on,  reaching  Donaldson ville.  La.,  on  March  22.  Here  about  half 
of  the  party  was  discharged.  On  the  return  trip  certain  bench  marks  which  had 
been  covered  by  snow  wlien  passed  in  the  survey  were  searched  for,  and  new  de- 
scriptions of  bench  marks  were  prepared  where  needed. 

The  nature  of  this  work  did  not  admit  of  detailed  instructions.  For  the  balance 
of  his  two  works,  and  as  a  reasonable  time-limit  on  the  search  for  marks,  the  chief 
was  directed  to  push  his  bank-line  survey  so  as  to  complete  it  in  one  low- water  sea- 
son ;  not  to  delay  his  whole  party  for  the  marks  of  any  stone-line  after  two  had  been 
recovered,  and  not  to  delay  more  than  a  day  for  any  stone-line  if  the  one  before  it 
wa«  fully  established.  Some  gaps  in  the  series,  left  under  this  instruction,  were 
filled  on  the  return  trip. 

Sheets  of  tracing  linen  with  protractors  printed  on  them  were  supplied.  The  pro- 
jection and  permanent  marks  connected  with,  were  traced  on  these  from  the  charts, 
scale  1 :20000,  and  the  shore  line  platted  on  same  scale.  These  plats  were  sent  in  at 
intervals  of  ten  days,  or  when  mail  communication  was  had.  The  results  were  trans- 
ferred at  once  in  the  office  to  the  1 :20000  charts  and  reduced  on  the  inch-mile  maps. 
The  caved  areas  were  shaded  with  lead  pencil,  the  levee  lines  as  i*eceived  from  the 


APPENDIX  WW — REPORT  OF  MISSISiSlITl  RIVEU  COMMISSION.     2917 

district  officers  and  ](>v no  ou^uicerH  platted,  the  Hhects  paiftftinod  till  fairly  trans- 
parent, and  hlue-priut  copioti  made.  By  this  means,  with  Homo  days  lost  lor  want 
of  smilight,  fifteen  copies  of  the  entire  s<'ries  (2H  maps)  were  completed  on  April  11. 

Of  I446O  permanent  marks  searched  for,  6rJ5  were  found  and  remarked  where  neces- 
sary; 180  are  known  to  have  caved  into  the  river;  37  to  have  been  dug  up;  32  to 
have  been  broken  or  otherwise  destroyed ;  127  to  have  been  covered  by  levees,  or  by 
sedimentary  deposit  beyond  hope  of  recovery  without  great  expencUtiire  of  time  and 
labor.  • 

Many  of  the  earlier  marks  were  even  vrith  the  ground  surface,  and  were  not  well 
indicated  by  blazes  or  other  guide  marks.  It  is  very  possible  that  a  sufficient  expend- 
iture of  time,  should  the  need  of  them  justify  it,  may  recover  more  of  them. 

Of  the  marks  which  have  been  dug  up,  many  appear  to  have  been  disturbed  iguo- 
rantly  in  clearing  the  ground,  and  were  fonnd  lying  near  their  places,  but  not  accu- 
ratel;$r  replaceable  by  their  descriptions. 

It  is  noteworthy  that  the  levee  engineers  have  paid  little  respect  to  the  bench 
marks  of  the  Commission.  Marks  have  been  buried  in  enlargement  or  building  of 
levees  with  no  note  of  them,  and  have  been  dug  up  in  obtaining  the  earth  supply 
with  no  apparent  attempt  to  protect  them. 

Of  the  triangulation  marks,  about  one-quarter  were  found;  these  were  of  various 
characters,  some  not  durable,  and  raan>  near  the  river. 

Of  the  precise  level  marks,  a  little  over  one-half  were  found;  these  in  this  section 
were  generally  near  the  river. 

Of  the  stone-line  marks,  over  two-thirds  were  found;  those  near  the  river  are  in 
many  lines  lost  by  caving.  No  line  is  entirely  lost,  and  most  have  still  two  or  more 
marks. 

This  examination  shows  that  a  buried  stone  or  tile  with  iron  pipe  extending  well 
above  ^onnd  has  made  the  most  permanent  and  recoverable  martc;  that  sills  and 
marks  m  masonry  arc  valuable  only  when  placed  in  buildings  of  permanent  impor- 
tance; that  levees  and  thcit  immediate  neighborhood  are  nnfavorable  locations;  and 
that  public  roads  and  property  boundaries  are  by  far  the  most  favorable  locations. 

Report  of  Assistant  Engineer  Morrow  is  appended  (marked  £). 

A  study  of  areas  of  land  lost,  and  probable  volume  of  earth  swept  into  the  river, 
has  been  made  by  Assistant  Engineer  Ockcrson.  His  results  are  appended  (marked 
F). 

The  field  work  of  surveys  has  been  continuous  since  April,  1891,  or,  including 
reconnaissance,  since  March,  1891. 

The  triangulation  work  closed  at  Fort  Louisa  on  July  28.  The  same  day  the 
steamer  Patrol  and  quarter  boat  IlUtioU  started  down  the  river.  On  the  morning 
of  July  31  the  quarter  boat  was  left  at  Hop  Hollow,  near  Alton,  and  a  part  of  the 
force  be«in  looking  up  permanent  marks  for  the  topographical  work.  The  Patrol 
reached  St.  Louis  on  August  1,  coaled  on  2d  (Sunday),  and  loft  on  3d.  Topographi- 
cal work  began  with  full  force  on  August  4.  This  work  closed  at  Hannibal  on  Novem- 
ber 13.  The  Patrol  reached  St.  Louis  on  Xoveuiber  15  and  left  on  November  17,  with 
Caving  Bank  and  Stone-line  party.  This  party  returned  on  April  12.  The  repairs. 
of  Patrol  were  completed  at  Caii'o  on  April  18;  she  arrived  at  St.  Louis  April  20, 
her  boilers  were  tested  on  April  23,  and  left  on  triangulation  work  on  same  day.  The 
reconnaissance  party,  in  the  field  since  March  28,  joined  at  New  Boston  and  work 
began  on  April  25.  The  personnel  of  these  parties  was  transferred  from  work  to 
work  as  the  same  progressed.  The  precise  level  parties,  independent  in  organiza- 
tion, were,  in  addition  to  these,  in  the  field  up  to  September  28  and  October  20. 

The  topographical  party  got  out  of  the  upper  river  less  than  a  week  before  the 
first  closing  of  the  ice  lowered  the  water.  The  Caving  Bank  party  finished  their 
work  before  the  sloughs  were  full,  and  made  their  return  trip  on  a  rising  river.  The 
triangulation  party  reached  their  field  before  the  rise  of  the  Upper  Mississippi  be- 
came important. 

All  parties  were  inspected  one  or  more  times  in  the  field. 

Manu8€fript  ckariSf  etc. — On  July  1, 1891,  detail  charts,  scale  1 :10000,  were  completed, 
except  titles  and  notes,  as  far  as*  the  southern  boundary  of  the  city  of  St.  Louis,  with 
two  sheets  extending  to  Alton,  projected  and  outlined. 

Thev  are  now  completed,  except  titles  and  notes  and  mechanical  printing  of  topo- 
graphical signs,  to  include  No.  121,  extending  to  stone  line  74,  3  miles  above  Cap  au 
Gris.    Nos.  122-3-^1,  extending  to  midway  between  stone  lines  85  and  86,  are  in  prog- 


In  connection  with  them  the  sounding  plat,  serving  also  as  index  sheet  for  charts 
in  progress,  is  completed  to  stone  line  88;  the  field  plats  are  traced  to  stone  line  82. 

luieets  1  and  2,  index  charts,  for  charts  on  scale  1 :  20000,  have  been  prepared. 

A  plat  of  the  triangulation  of  1891  has  been  made.  Copy  is  herewith  presented 
(with  Assistant  Engineer  Stewart^s  report). 

The  office  force  for  this  work  coui<ists  of  the  field  topographers.  All  surveys  and 
mapping  have  been  under  supervision  of  Assistant  Engineer  Ockerson. 
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On  July  1,  1891,  topographical  maps,  scale  1  inch:  liuilo,  were  completed  lo6iuiIo8 
above  Chester,  111.  (126  miles  above  Cairo),  with  one  sheet  extending  to  118  niile« 
above  Cairo  in  ])rogres8.  Thej  are  now  completed  to  Waterwork.s,  8t.  Louis  (195 
miles  above  Cairo),  with  one  sheet  extending  to  mouth  of  Missouri  River  (207  miles 
above  Cairo)  in  progress. 

This  work  is  in  the  hands  of  Mr.  C.  W.  Clark. 

Published  charts  and  maps. — ^The  charts  and  maps  published  by  the  Commission  are 
the  following  J  except  official  issues  under  resolution  of  the  C($mmis8ion,  they  are,  in 
accordance  with  law,  sold  at  the  prices  annexed.  The  publication  of  the  first  is 
completed ;  that  of  the  others  is  in  progress : 


Cento. 

.  10 

.  40 

.  20 

.  5 


Alluvial  Valley  (scale^  1  inch :  5  miles) per  sheet . . 

Alluvial  Valley  (scale,  1  inch :  .5  miles) per  set  (o  sheets) . . 

Mississippi  River  (scale,  1 :  20000) per  sheet . . 

Mississippi  River  (scale^  I'inch :  1  mile) do 

On  July  1, 1891,  of  the  charts,  scale  1 :  20000,  sixty -six  sheets,  extending  from  Cairo 
to  Donaldsonville,  La.  (numbered  southward  from  3  to  69),  and  three  sheets,  extend- 
ing from  Cairo  nearly  to  Cape  Girardean  (numbered  northward  from  101  to  103),  "were 
published;  six  sheets,  extending  to  Chester,  111.,  were  in  the  hands  of  the  printer. 

rhe  southward  series  has  not  been  extended.  Of  the  northward  series,  fourteen 
sheets  CNos.  101-114),  extending  2  miles  above  stone  line  50,  or  nearly  to  sonthem 
limit  of  Caroudelet,  are  now  published. 

On  July  1,  1891,  of  the  inch: mile  maps,  the  series  from  Cairo  southward  in  thirty- 
two  sheets  (numbered  southward  1  to  32),  with  index  chart  (three  sheets),  and  table 
of  distances  (one  slieet),  was  complete.  Of. the  series  from  Cairo  northward,  five 
sheets  (numbered  101  to  105),  extending  to  148  miles  above  Cairo,  are  in  hands  of  the 
printer;  unsatisfactory  proofs  have  been  received. 

There  have  been  issued,  July  1,  1891-May  31,  1892— 


Alluvial  Valley.... 

Scalcl:20000 

Scale  1  inch :  1  mllf 


Proceeds  of  sale,  ''N>1.60,  have  been  deposited  with  the  assistant  treasurer  of  the 
United  States  at  St.  Louis. 

Physical  data. — Records  of  gauges  uutler  the  Commission,  jm  also  of  certain  others 
under  Majs.  Mackenzie  and  Miller  and  Capts.  Willard  and  Taber,  Corps  of  Engi- 
neers, under  the  Weather  Bureau,  and  the  Cincinnati  waterworks,  have  been  re- 
ceived,  tabulated,  and  printed  in  pamphlet  form,  together   with  descriptions  of 


also 
appended 
(marked  H). 

High-water  marks  for  the  period  reported  have  not  been  received.  The  gauge 
records  received  at  datft  of  report  do  not  yet  show  the  highest  waters  of  the  period. 
A  table  of  lowest  gauge  readings  exceeding  those  reported  in  the  Annual  Report  for 
1891,  pages  3555-3o75,  is  appended  (marked  I). 

Current  gauge  records  have  been  checked,  tabulated,  and  platted  on  office  hydro- 
graphs. 

This  work  has  been  under  charge  of  Assistant  Engineer  K.  TuUy,  with  Assistant 
Engineer  George  H.  Johnson,  and  C.  A.  Bontils,  computer. 

Plant. — ^The  plant  held  under  this  allotment  consists  of  the  survey  fleet  (1  steam- 
boat, 2  quart<^r  boats,  14  row  boats),  the  field  and  office  instruments,  the  printing 
plant,  and  office  furniture. 

On  January  1  the  Patrol  was  sunk  near  Commerce  Landing,  Miss. ;  the  circum- 
stances are  stated  in  connection  with  survey  of  Caving  Banks. 

Telegraphic  report  was  received  at  this  office  on  the  1st,  and  telegrams  sent  to  As- 
sistant Engineer  Ockerson,  who  was  at  Memphis  en  route  to  inspect  the  work,  and 
to  Cant.  Roessler,  asking  assistance.  The  services  of  the  Halliaay  wrecking  plant 
and  diver,  at  Cairo  (the  only  one  known  to  the  office),  wore  engaged,  and  the  steamer 
Minnetonka  put  in  commission  and  a  supply  of  lumber  and  tools  put  on  board.  (This 
was  done  in  absence  of  the  secretary,  who  returned  from  leave  of  absence  on  the 
morning  of  January  3.) 

The  Minnetonka^  witli  wrecking  boat  in  tow,  arrived  on  January  4,  and  bnlkheading 
was  begun  at  once.  The  Halliday  plant  proved  inefficient,  and  a  boat  with  sand 
pump  was  engaged  from  the  McNeely  Towing  Company  at  Memphis,  on  January  5. 
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The  work  wa«  carried  on  under  ^reat  difticulty.  The  diver's  work  and  the  pump- 
ing were  HeriousJy  impede<l  by  the  continnouB  cold.  During  the  first  lialf  of  the 
work  the  river  was  rising.  Navigation  was  stopped  by  running  ice  during  more  than 
one  week,  aud  there  was  great  difficulty  in  feeding  the  party  as  well  as  in  obtaining 
supplies  for  the  work. 

On  January  22  the  boat  was,  raised  and  floated  by  barges  alongside.  On  the  28th 
she  reached  Cairo,  but  the  ways  being  occupied,  could  not  be  hauled  out  at  once. 
February  5-24  she  was  on  the  ways.  Her  hull  had  received  little  injury,  but  the 
labor  of  cleaning  her  was  considerable.  The  outriggers  of  oue  side  were  crushed. 
Apart  fVom  the  oreaking  of  all  connections  by  the  displacement  of  th^  boilers  and 
the  breaking  of  the  capstan  engine,  her  machinery  has  suffered  very  little  either' 
from  shock  or  submergence.  It  wns  cleaned  as  far  jw  possible  during  the  wrecking 
operations  and  well  cared  for.  It  is  noteworthy  that  even  steam-tight  part-s  as 
T'alve  boxes  were  found  full  of  miid.  February  24-April  18  repairs  were  completed 
-with  some  changes  in  cabin,  galley,  (juarters  for  deck  orew,  and  coal  bunkers.  Boilers 
irere  inspected  on  April  23,  and  she  returned  to  service  same  day.  The  repairs  were 
under  supervision  of  T.  C.  Hockridge,  foreman,  master  of  the  boat  for  several  years. 

Quarter  boat  IlUnoitf  repaired  last  year,  is  in  fair  condition.  Quarter  boat  Ken- 
tudcy,  repaired  last  year,  and  then  estimated  as  good  for  one  year's  service,  carried 
the  donble-pTecise-level  ^arty  from  St.  Paul  to  Savanna  withont  accident.  While 
bein^  towed  thence  to  Qumcy,  she  showed  such  weakness  as  to  prove  her  unfit  for 
service  as  quarters ;  she  may  be  useful  for  storage  if  fit  for  towing  to  the  general 
service  fleet  at  Cairo. 

Field  instruments  are  in  good  condition,  except  one  transit,  broken  by  a  fall  on  the 
ice  during  survey  of  caving  banks.  Five  precise-levels,  with  appurtenances,  are  in 
hands  of  Missouri  River  Commission. 

The  printing  plant  has  been  rearranged  and  refitted  at  a  cost  for  day  labor  aud 
lumber  of  about  $60,  and  the  fonts  of  type  replenished,  with  gain  of  promptness  of 
issue  of  printed  records  and  publications  of  the  Commission. 

GENERAL  SERVICE. 

Stone'aupply, — On  July  1, 1891,  supply  of  stone  to  first  and  second  and  third  dis- 
tricts was  in  progress;  on  that  date  12,673  cubic  yards  were  delivered,  6,447  en 
route.  After  that  date  deliveries  were  confined  to  first  and  second  districts.  This 
work  was  closed  by  the  barges  being  required  for  service  in  the  districts  on  Septem- 
ber 7;  46,728  cubic  yards  in  all  were  delivered,  33,626  to  first  district  and  13,202  to 
third  district.  This  work  was  delayed  in  its  earliei  stages  by  the  quarries  being 
flooded,  and  was  in  favorable  progress  during  the  last  three  weeks  only ;  in  these 
tliree  weeks  16^535  cubic  yards  were  delivered  at  Daniels  Point  and  Fletcners,  Ark. 
The  loaded  barges  were  left  for  service  at  place  of  last  delivery,  the  unloaded  sent 
on  return  of  towboats. 

The  total  piece  and  yard  mileage  for  above  were : 

Yard  milM. 


MrBtdist^ot 36,847        7,4«3,928 

Third  district 51,539        7,390,721 


Total 87,386       15,043,649 


The  total  expense  of  delivery  (not  including  repair  of  plant  nor  interest  on  the 
Talue)  was  $24,883.24,  or  1.6  -f  mills  per  yard  per  mile. 
The  stone  was  delivered  on  barges  at  62^  cents  per  cubic  yard ;  its  transportation 

oost — 

»  Cents. 

At  Daniels  Point „. .  1 per  cubic  yard . .    36 

At  Fletchers do....    37 

AtGreenviUe do....    90 

The  purchase  and  delivery  of  35,000  cubic  yards  of  riprap  stone  was  authorized  on 
January  25  and  of  15,000  culiie  yards  in  addition  on  February  16.  The  barges  were 
then  still  in  use  in  the  districts. 

On  notice  that  the  barges  were  free  for  this  service,  the  Minnetonka  was  sent  out, 
on  February  21,  to  collect  them ;  as  received  they  were  cleaned,  examined,  and  re- 
paired, and  refitted  where  necessary ;  loading  began  at  the  quarry  on  March  19. 

On  May  31  there  had  been  delivered  12,600  cubic  yards.    About  3,500  cubic  yards 
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were  loaded  at  quarry.  This  work  has  been  dolayc*!  by  rain  and  hy  rising  water. 
The  <[iiaiTyinan  has  floated  hie  hoilern  and  opened  new  fronts  as  the  wat<'r  roBo^  and 
has  now  done  drilling  probably  sufficient  for  tho  whole  doUvery.  With  a  fall  of 
water  loading  can  be  <lone  at  a  rate  of  about  1,000  yards  per  working  day.  Towing 
by  MUsUsippi  and  Minnelonka  can  keep  up  with  this. 

Plant, — ^The  plant  held  under  this  allotment  consist-s  of  the  general  service  fleet  (4 
towboats.  80  stone  barges,  6  fuel  barges,  1  store  boat,  3  camel  docks,  13  row  boats,  2 
calking  flats,  with  their  e<juipmeut),  general  tools,  and  office  furniture'. 

Towboats. — ^Thc  Miseissippij  built  in  1883,  has  had  the  damage  by  snagging  (reported 
last  year)  i*e^>aired ;  a  new  roof  has  been  laid )  sleeping  accommodations  in  forward 
cabin  have  been  increased ;  the  boat  has  been  painted  Uiroughout.  The  Minneionkat 
built  in  1885,  has  been  hauled  out,  her  hull  scraped  and  calked,  her  chain  fastenings 
renewed.  The  EthendgVj  built  in  1880-'8l,  has  had  small  rej>air,  her  l»oiler8,  already 
old  when  placed  in  her,  were  inspected  in  January,  in  the  third  district,  and  pres- 
sure allowed  125  pounds;  she  needs  a  new  battery  of  boilers  and  general  repair. 
The  VedeitCf  used  ivs  a  fleet  tender,  has  had  small  general  repair.  All,  except  the 
EtkeridgCf  are  in  good  condition. 

ITie  stone  bargee  are  of  four  classes.  Thirty,  built  in  1889-'90, 120  by  30  by  7  feet, 
framed^  flush -de  eked,  bottom  planked  fore-and-affc,  are  in  good  condition.  Twenty- 
six,  built  in  1883,  120  by  30  by  6  feet,  gunwaled,  sunk-decked,  bottom  planked  and 
athwartship,  repaired  last  year,  some  of  tbem  by  sheathing,  are  still  serviceable, 
but  will  not  bear  much  more  patching ;  most  of  them  are  worth  rebuilding  from  the 
bottom  at  a  probable  cost  two-thirds  that  of  a  new  barge.  Twenty-four,  built  in 
1885,  100  by  25  by  5  ieet,  gunwaled,  flush-decked,  bottom  phuiked  athwartship,  are 
in  same  condition  a«  second  class ;  of  these,  two  carry  cabins  of  old  Burvey  boats, 
and  are  used  as  quarter  boats.    All  have  had  current  repair  in  service  during  the 

Seriod  rejjorted.    The  fuel  barges,  built  in  1886,  120  by  25  by  6  feet,  framed,  without 
eck,  are  in  good  condi  tion. 

The  store  boat,  an  old  coal  barge  (bought  second-hand  in  1885),  covered  with  a 
slightly  framed  store  house,  has  h^id  general  repair  and  is  in  fair  preservation. 

The  camel  docks,  two  built  and  one  rebuilt  in  1891,  in  frequent  use  during  the 
period  reported,  are  in  good  condition. 

The  Miseissippi  has  been  used  on  inspections  by  the  Commission,  and  to  .a  small 
extent  in  towing. 

The  Minnetonka  has  been  used  in  towing,  at  wreck  of  Patrolj  and  as  fleet  tender 
in  absence  of  smaller  boats. 

The  Etheridge  ha«  been  used  in  towing;  on  September  12  she  was  turned  over  to 
the  tiiird  district  for  service  during  working  season;  she  was  towed  back  in  the 
spring  unserviceable  for  want  of  bofler  power. 

The  Vedette  has  been  used  as  fleet  tender ;  on  October  28  she  was  turned  over  to 
the  third  district  for  service  during  the  working  season ;  returned  to  the  general 
service  on  March  10,  and  in  service  since  as  fleet  tender. 

The  barj^es,  except  two  used  as  quarter  boats,  Jind  .three  retained  in  the  districts 
for  some  time  past,  nave  been  used  in  towing  stone  and  as  working  barges  in  the 
districts. 

The  repair  of  model  barges  belonging  to  the  third  district  was  completed  in  Sep- 
tember, 1891.  They  were  sent  down  with  last  tow  and  by  Etheridge.  Tlie  plant 
while  not  in  use,  and  for  repair,  has  lain  at  Cairo  during  the  period  reported.  No 
water  firont  there  is  controlled  by  the  Commission.    No  rent  has  been  paid. 

TONNAGE  AND  TRAFFIC,    CALENDAR  YEAR  1891. 

The  traffic  on  the  sections  of  the  Mississippi  River,  under  charge  of  the  Commis- 
sion, is  mainly  carried  on  by  lines  of  steamers  and  barges  plying  from  St.  Louis, 
Cincinnati,  and  Pittsburg  to  New  Orleans  and  intermediate  landings  and  to  ports  on 
Ked  River.  The  upstream  loads  are  comparatively  light.  The  custom-house  records 
are  of  registered  tonnage  only.    A  statement  is  appended. 

The  Merchants'  Exchange  of  St.  Louis  keeps,  by  calendar  years,  minute  record  of 
shipments  and  record  of  receipts  in  bulk.  As  freights  from  the  upi)er  river  are  re- 
shipped  here,  this  represents  the  northern  traffic.  Statements  of  shipment  by  New 
Orleans  boats  and  by  Memphis,  Yicksburg,  and  Natchez  boats,  taken  from  their  last 
annual  statement,  are  appended.  The  last-mentioned  line  makes  landiugs  above  the 
mouth  of  the  Ohio;  one-fourth  of  their  shipments  is  deducted  in  preparing  the  table 
of  commercial  statistics  for  this  report.  The  most  i^iportant  shipment  from  St. 
Louis  is  of  grain  in  bulk  for  exportation;  a  detailed  statement  of  this  shipment  from 
the  Merchants'  Exchange  is  appended. 

This  traffic  was  rendered  difficult  by  low  water  till  ihe  middle  of  Januaiy  and  after 
the  first  week  of  August.  From  November  27  to  December  20  no  freights  were 
shipped  for  New  Orleans.  The  river  was  not  closed  by  ice,  though  navigation  has 
been  impeded  by  ninning  ice.  * 
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The  direct  foreign  shipment,  via  New  Orloatirt,  of  ^niiii  in  bulk  aggrej^ated  in  1891 

251,500  tonH.    The  importance  of  this  line  of  trafKc  is  shown  liy  the  average  rates 

of  freight. 

Cents  per 
bnshel. 

St.  Louis  to  Liverpool,  via  river  to  New  Orleans 15.75 

St.  Louis  to  Liverpool;  via  rail  to  New  York 23.55 

I  quote  two  paragraphs  from  the  report  of  the  Morchantfl'  Exchange  of  St.  Louis; 
the  second  is  from  the  statement  of  the  Valley  Line  Transportation  Compaiiv. 

"The  short  wheat  crops  of  Europe  caused  a  large  demand  upon  the  United  States 
for  that  cereal  and  large  orders  came  to  St.  Louis.  During  July  and  August  about 
3,500,000  bushels  were  forwarded  and  there  was  a  demand  for  all  the  bargee  could 
transport.  But,  unfortunately,  early  in  August  the  river  declined  to  a  very  low 
stage  and  so  continued  for  the  balance  of  the  year,  reducing  the  ability  of  the  barge 
line  to  one-fourth  of  its  usual  capacity  and  for  a  portion  of  the  time  absolutely  sus- 
pending navigation.  Notwithstanding  these  hindrances  6,940,215  bushels  of  wheat, 
1,482,731  bushels  of  com  and  45,600  bushels  of  rye  were  forwarded  by  river  to  New 
Orleans  for  export,  and  1,575,321  bushels  of  wheat  and  506,936  bushels  of  com  for- 
warded by  rait  to  Cairo,  111.^  and  Belmont,  Mo.,  and  there  taken  by  the  barges,  mak- 
ing 10,350,803  bushels  of  grain  exported  from  St.  Louis  via  the  Mis-sissippi  River 
during  1891." 

'*  The  export  trade,  chiefly  carried  by  barges,  is  of  a  character  necessitating  time 
contracts,  often  extending  over  a  period  of  four  to  five  months,  and  guaranteeing  the 
delivery  at  New  Orleans  of  given  quantities  of  grain  during  the  first  and  second  half 
of  certain  months,  thus  fixed,  far  in  advance.  The^e  contracts,  being  always  attended 
by  heavy  penalty  of  A^essel  demurrage  in  ciuse  of  failure,  must  be  complied  with  at 
whatever  loss;  thus  such  nnlooked  for  difficult  and  disastrous  navigation  falls 
especially  heavy  on  the  export  as  well  as  carrying  interest  of  our  river  commerce.'' 

The  total  traffic  from  St.  Louis  on  Mississippi,  below  Cairo,  and  Red  rivers,  in 

1891,  is— 

Tons. 

Shipments 416,150 

Receipts .* 209,095 

Total .' 625,245 

Of  the  tonnage  and  traffic  on  the  Lower  Mis8i8spx)i  coming  from  the  Ohio  River,  I 
can  obtain  little  trustworthy  information.  Of  the  enrolled  tonnage,  the  custom- 
house at  Pittsburg  can  not  separate  that  which  plies  on  the  MissisHix)pi  below  Cairo; 
that  at  Paducahj  owing  to  recent  transfer,  can  give  no  report.  Of  the  traffic,  I  have 
sought  information  f^om  the  Boards  of  Trade  (or  like  organizations  under  other  title) 
of  all  the  leading  cities;  I  have  received  reply  from  the  Business  Men's  Association 
of  Evansville  only,  reporting  shipments  of  7,000  tons.  The  reports  of  the  district 
officers,  who  have  authority  to  require  this  information  from  sailing  masters,  can 
not  reach  me  in  time  for  compilation. 

I  can  therefore  present,  in  addition  to  the  above  report  of  the  Upper  Mississippi, 
only  the  following  inoomplete  statement  of  enrolled  tonnage : 


St.  Louis 
Cairo.... 


Cinciimati . 
Evansville. 
Faducab... 
Pittsburg^ 


Steamers. 


85 

U 

8 

None 

No  report. 


Tons  (net). 


40,894 
3,089 
7,609 


Barges. 


87 
(*) 
(t) 


Tons  (net). 


88,114 

<!> 
(t) 


*  Not  enrolled. 

t  Kot  reported. 

X  Can  not  separate  Lower  Mississipi  tonnage. 


Financial  statements,  list  of  civilian  engineers  employed,  and  statement  of  plant 
are  appended. 

1  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

•  Carl  F.  Palfrey, 

Captain  of  Engineers, 
Gen.  C.  B.  Comstock, 

Colonel  of  Engineers,  President  Mississippi  River  Commission, 
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Secretary's  office— financial  staieinent  far  th4t  month  emling  May  $1,1802, 


Mississippi 

River  Com 

mission, 

act  Oct.  2, 

1888. 

$80.91 

Survey  of   Improving 
MiHsissippi  Mississippi 

River,  act    lliver,  gen- 
Aug.  11,  '88.  oral  service. 

1 
Improving  Improving 
Mississippi  Mississippi 
River,  sur-  River,  Mis- 
veys,  gang-      sissippi 
es  and  ob-  River  Com- 
servations.     mission. 

Balance  nnexpemled,  Jul  v  1. 1891 

Amnnntlf  nM*-^iv<Ml  hiTU'**  W  tnillHfpr 

$7.08 

$186,995.08 

$118,181.87 
2,000.00 

$56,729.77 

...    .     1 

Total  available 

80.91 

7.06     186,995.08 

120,181.87 

66, 729. 77 

IfXDended  finom  Jalv  1. 1801.  to  date 

74,291.60 
23, 000. 00 

72,845.46 

20, 478. 85 

TransfftiTod - , , , . ,             , , . 

Total  dittp^wed  of 

■    97,291.60 

72,845.45 

20, 47&  85 



BalaiM* ... r  -  X , 

80.91 

7.08  ;    83,703.48 

47,336.42 

36, 250. 92 

In  treasury  (reflmdnioiit  by  Capt  Pow- 
ell, for  acoonnt   Misaisaippl    >River 
.Comroiaaion  $57.U5) 

57. :» 
80.91 

• 

83, 138. 82 
6,564.66 

52,000.00 

84,000.00 

In  hand 

7.08 

2,260.92 

Dae  other  works 

4,663.58 

f 

; 1 

Total  balance  as  above 

138.26 

7.08 

89. 703. 18 

47,336.42 

36,250.92 

Outstanding  liabilities  (e.stimat«d) 

Amounts  covered  by  existing  contracts. 

138.26 

7. 08         9, 250. 00 

0,500.00 

2,000.00 

' 1 

Total  liabilities 

138.26 

7.08 

9,250.00 

9,500.00 

2.000.00 

Available  balance ....................... 

80.463.48 

37,836.42 

34,250.92 

1 

T\t%%  and  $econd  dUtricta— financial  etatemenifor  the  month  ending  May  SI,  1892, 


Plum  Point 
Reach. 

Plant,  first 

and  second 

districts. 

Hickman, 
Ky. 

Memphis 
Harbor. 

Helena, 
Ark. 

Balance  unexpended  July  1, 1891 . . . 
Amounts  received  since  bj  trans- 
fer, etc ."... 

$426,025.78 
50,000.00 

$95,101.06 

$47,370.42 

$107,914.43 
6,000.00 

#22,602.80 

Total  available 

476,025.78 

95,101.06 

47, 370. 42 

11».014  1.? 

22, 502. 80 

Expended  Arom  July  1, 1891,  to  date. 

189,717.08 
6.000.00 

82,254.00 

1,459.46       105,404.93 

Tmnsferrwl.  ^\p    

*21,000.00 

1 

Total  disposed  of 

195, 717. 08 

82,254.06 

1,450.46  1     105.404.93  !        21.000.00 

Balance 

280, 308.  70 

12, 847. 00 

45.910.97  !        8.609.50            1.502.80 

In  T^'^fMMinry 

260,  500. 00 
10, 808. 70 

•    25,500.00 

42, 843. 17 
3, 067. 80 

1,500.00 
2.80 

8,609.50 

Due  other  works 

12,653.00 

1 

Total  balance  as  above 

280.308.70 

12, 847. 00 

45,910.97          8,500.50 

1 

1,602.80 

Outstanding  liabilities  (estimated). 

60,000.00 
25,000.00 

4,500.00 

Amounts  covered  by  existing  con- 
tracts   

Total  liabilities 

85,000.00 

4, 500. 00 

Available  balancer.  - 

195, 308. 70 

8, 347. 00 

45,910.97 

8,509.50 

1,502.80 

* $1,200  available  for  protection  of  levees.  White  River  Basin; 


available  for  protection  of 


levees,  second  district,  Yasoo  front;  $1,500  available  for  protection  of  levees,  Upper  Mibsissippi  levee 
diatiiot. 


APPENDIX  WW — ^REPORT  OF  MISSISSIPPI  RIVER  COMMISSION.     2923 
Fir$t  and  seoand  di^iricU— financial  tiatemenifor  the  month,  etc, — Continued. 


Levees, 
Upper 

Missis- 
sippi levee 
distriot 

Levees, 
White 
Siver 
Basin. 

Levees, 
second 

district, 
Yaxoo 
Front. 

Preserva- 
tion of 
works. 

Surveys, 
ganses, 
and  obser- 
vations. 

New 

Madrid, 

Ho. 

Balanoe  unexpended  July  1, 1891 . . 
Ajaounls  neeiTed  stnee  by  trans- 
fcr.efeo 

$34,M6.16 

$118,866.15 
4,188.00 

$13,744.82 
5,104.00 

1 
$18,516.52  $13,164.00 

r 

$1,000.60 

Total  ttvailAble 

34,906.16 

123, 040. 15 

IR,  848. 82 

18,516.52  .  IS.  Ifti.co 

1.000.00 

7,476.68 

—  J  —  —'  — — 

Kcpended  from  July  1, 1801,  todate. 
Tnuisft^rrfMl,  etc 

31,523.71 

120,644.43 
831.17 

14,146.57 

5, 540. 80 

773.39 

1 

Total  disiMMed  of 

81.523.71 

120,975.60 

14, 146. 67 
4~  702. 26~ 

7, 476. 63 

5, 549. 80 

773.39 

11,039.89 

HftlaiKW 

3. 442. 45         2-  073-  !15 

7, 614. 29 

226.61 

— ,  — .  .  — — 

Tb  TrcMUTy  .        . 

5,018.88 

5,000.00 
6,030.89 

8,500.00 

Xnlumd. ..'. 

8. 442. 45 

4,702.26 

226.61 

Due  eiUier  works 

8,845.28 

886.71 

...  ...... 

Total  iMibfitiGe  as  above 

8,442.45 

2,073.65 

4,702.25 

11,089.89 

7,614.99 

226.61 

Outstanding  liabilities  (e8timat4Ml). 
Amounts  covered  by  existing  con- 
tracts  - 7 

1,500.00 

600.00 

426.22 

600.00 

Total  liabilities 

1,500.00 

500.00 

426.22 

500.00 

Arailablfi  balance         .  t     

1,042.45 

1.573.55 

4,276.08 

11,039.80 

7,114.29 

226.61 

Third  dUtrUO^finanoial  $taiemeni  for  the  month  ending  May  32,  lS$g. 


• 

Lake  Provi- 
dence Besoh. 

Yioksburg, 
Miss. 

OreenviUe, 
Miss. 

Ashbrook 
Keck. 

Plant,  third 
district. 

Amounts  received  since  by  transfer. 

$389,565.70 

$84,464.40 

$194,786.26 
48.000.00 

$214,961.85 
48,000.00 

$78,533.80 
26, 831. 17 

•■•■•••->•••« 

Total  available 

889, 565. 70 

84,464.40 

242. 786. 26 

262,961.85 

104, 864. 47 

Expended  from  July  1, 1801 ,  to  date . 
Transfernd 

108,007.27 
247, 000. 00 

86,548.00 
8,000.00 

193,074.90 

145,765.01 
6,000.00 

89,899.67 

Total  diaDoaed  of 

355,007.27 

89,548.00 

103,074.90 

151,766.01 

89,899.67 

Balance 

34, 558. 52 

44,916.81 

49, 711. 27 

111.196.84 

15,464.80 

47,500.00 

45,000.00 
4,711.27 

97,000.00 
14,106.84 

16,000.00 

In  hand 

84,558.52 

Due  other  works 

2,683.69 

535.20 

Total  balance  sa  above 

34. 658. 52 

44,916.31 

40,711.27 

111,196.84 

15,464.80 

Outatandfaig  liabilities  (estimated). 
Amounts  covered  by  existing  con- 
tracts   

3, 558. 52 
8,000.00 

2,916.31 

i2,ooaoo 

1, 711. 27 
28,000.00 

8, 196. 84 
23,000.00 

8.464.80 
12.000.00 

Total  liabilities 

11,558.52 

14,916.31 

24,711.27 

81,196.84 

16,464.80 

Available  balance 

23,000.00 

•30,000.00 

25,000.00 

80,000.00 

•$16,000  reserved  forDelto  Point»  La. 


2924      REPORT   OF    THE   CHIEF    OF   ENGINEERS,  U.  S.  ARMY. 
Third  di^trictr— financial  statement  for  Ih^.  month,  etc. — Continued. 


Surveys, 
gauees, 
and  obser- 
vations. 

Leveejv, 
lower 

Missis- 
sippi 
levee 

district. 

Lcvoeft, 
Tennas  Ba- 
sin, third 
district. 
Ark. 

Levees, 
Tensas  Ba- 
sin, third 

di«trict, 
Lu. 

Dry  dock. 

Lake 

Bolivar 

Front. 

$89,743.09 

il68.  217. 24 

$38,908.18  220.000.00 

Ajnouuts  received  since  iTy  transfer . 

17, 961. 15      43!  897. 06 

54,666.97 

T       -T    —  —  — . 

16,000.00 

- , 

Total  available 

5,397.09 

107. 705. 14 

312,114.24 

93,474.15 

20,000.00  ,  6,000.00 

Expended  fi-om  July  1, 1891,  to  date. 
Transferred  .  

4,871.71 

104,615.48 

146,228.87 
43, 165. 97 

87,497.00 

19,988.57 

Total  disposed  of. 

4,871.71 

104,615.48 

189, 394. 84 
22,719.40 

87,497.00 

19,988.57 

Balance 

6,0'.*0.00 
a  (um  nn 

525.38 

3,089.66 

5,977.15 

11.43 

Tn  Treaanrv 

1,000.00 

7,000.00 

18,000.00 
4,719.40 

12  500.00 

In  hand 

5,977.16 

Due  other  works , 

474.62 

3,910.84 

12,488.57 

• 

Total  balance  as  above 

625.38 

3, 089, 66 

22, 719. 40 

5,977.15 

11.43     6,000,00 

Outstanding  liabilities  (estimated). 
Amounts  covered  by  existing  con- 
tracts   

525.38 

3,089.66 

22,719.40 

6,977.15 

11.43 

1,000.00 

Total  liabilities 

525.38 

3.089.66 

22,719.40 

5,977.15 

1L43 

1,000.00 

Available  balance............* 

5,000.00 

Fourth  district-— financial  statement  for  the  month,  ending  May  SI,  189S, 


Levees,  Ten- 
sas Basin. 

Protection  of 
levees,  Ten- 
sas basin. 

Levees,  right 
bank  belcrw 
Red  Kiver. 

Protection  of 

levees,  right 

bank  below 

Bed  River^' 

Balance  unexpended  J qIy  1,  1891 

$117,532.16 
54,352.25 

$47, 089. 02 
10,677.75 

116,510.15 
55,472.40 

$48, 071. 25 

Amounts  received  since  dv  transfer 

3, 732, 10 

Total  available 

171,884.41 

58, 666. 77 

71,982.65 

51, 803. 35 

Expended  from  July  1, 1891,  to  dat<e 

,      160, 212. 39 

1 

9. 088. 60 
41,475.00 

69,920.61 

1,363.47 

Tnmsf erred 

41,562.50 

Total  disposed  of 

1      160,212.39 

50,563.60 

60,920.61 

*42, 925. 97 

Balance 

11,672.02 

8, 103. 17 

2,061.94 

8,877.38 

In  Treasury 

5,000.00 
8,103.17 

3,000.00 

In  band 

!        11,672.02 

2,06L94 

5, 877. 38 

Due  other  works 

Total  balance  as  above 

11,672.02 

8, 103. 17 

2,061.94 

8,877.38 

Outstandinsr  liabilities  (estimated) 

100.00 
11, 522. 31 

1,200.00 

3,600.00 

Amounts  covered  by  existing  c^ntracte  (esti- 
mated)  .' 

Total  liabilities 

11,622.31 

1, 200. 00 

3, 500. 00 

Available  balance 

49.71 

6,903.17 

-     2,06L94 

6, 377. 88 
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Fourth  dUtnct—finanei<il  Btaiement  for  the  monihy  etc, — Continued. 


- 

Levees, 
loft  bank 

1h»1ow 
Red 

River. 

Protection 

of  levees, 

left  bank 

below  Red 

River. 

New  Or- 
leans  Har- 
bor, La. 

Rod  and 

Atchafa- 

laya  rivers. 

Snr>*ey8, 
gaum, 

and 
observa- 
tions. 

Balanoe  nnexnended  Julv  1. 1R91 

$5,717.14 
29.381.60 

$24,689.06 
3, 396. 40 

1 
$09,719.54  Ai^*?  1AQ  9a 

$5, 700.  CO 
1,000.00 

Amounts  received  since  by  transfer 

8,001.00 

3,000.00 

Tntal  *viiil|il>l« 

35, 098. 74 

25,085.46 

77,720.54     150,109.28 

6,700.50 

Sxmmded  from  Julv  1. 1891.  to  date 

34. 146. 71         1  7}^  nn 

72.962.21      ^'f  9a7  rr 

5, 3ia  97 

Transferred r, 

21,850.00 

8,000.00 



Total  disDosed  of 

84.146.71 

23,638.00 

72,952.21 

60,237.56 

5,818.97 

Ralance  ...rxr -, 

952.03 

4,447.46 

4,768.33 

89, 871. 73 

1.  381.  53 

Tn  Tmimiirv 

3,000.00 
1,447.46 

90,000.00 

1,OOO.UU 
381.53 

T«  Itftnd 

052.03 

4,768.33 

Thiti  other  works - 

128.27 

Tnf ill  hftlanrA  ha  nbove 

952.03 

4,447.46 

4,768.88 

89,87L73 

1,381.53 

OntAtAndinir  liAhilitiMi  (MiHmatfMl) 

2,600.00 

A  mounts  covered  h\  exlMting  contracts- (oh- 
tibiatml ) 

Tot«l  liabilitieH 

4, 700. 00 

A  vail  able  balance ......r... 

952. 03 

1,847.46 

4, 768. 33 

89,871.73 

1,381.53 

Consolidated  statement,  March  S,  18S1,  to  May  SI,  1892, 

Act  of— 

March  3, 1881 

August  2,  1882 

January  19,  1884 

July  5, 1884,  leiu)  $5,000  transferred  to  snag-boat  service 

August  5,  1886,  less  $5,942.60  for  expenses,  office  Chief  of  Engi- 

n  ers 

August  11,  1888,  less  $4,859  for  expenses,  office  Chief  of  Engl- 

neers 

September  19,  1890] ...!i!.... '....'.! ....'.'".....I!!!!!.! 

March  3, 1891 

Total  specific  appropriations  .a 

Balances  from  former  appropriations  applied  to  works 
below  Cairi>  under  act  of  August  2,  1882,  less  $123.42, 
reverted  to  Treasury $272,504.96 

game  for  works  above  Ca  ro,  under  act  of  July  5,  1884. .        22, 632. 53 


$1,000,000.00 
4, 123, 000. 00 
1,000,000.00 
2,065,000.00 

1, 994, 057. 40 

2, 840, 141. 00 
3,200,000.00 
1,000,000.00 

17,222,198.40 


Total  balances . 
Total  available 


Expended— 

Plum  Point  Reach 

Memphis  Harbor  and  Reach 

Lake  Providence 

Red  and  Atch  if  Jaya 

Levees 

Other  works 


Total 

Balance  May  31,  1892 


295, 137. 49 
17, 517, 335. 89 


3, 357, 212. 84 
1, 149, 132, 93 
3, 020, 364. 48 
696, 849. 82 
4, 690, 442. 56 
3, 616, 958. 08 

16, 530, 960. 71 
986, 375. 18 
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Dlstriota. 


Dob  Moines  Kapids  to  Illinois  River. 
Illinois  Siver  to  Ohio  Blver 


Balances. 


$12,  MS.  88 
9,909.15 


Total 


Snrrey  St.  Franois  Front 

New  Madrid  Beach 

Columbus,  Ky 

Ganfces 

Observations  and  discharges 

Surveys,  examinations,  and  inspections 

Levees — Plum  Point 

Survey  St.  Francis  Front 

Survey  Helena  Reach 

Levees: 

Long  Lake 

Yazoo,  Mississippi  Delta 

Protection  of  levees 

Memphis  Beach 

Memphis. Harbor  and  Beach t 

Gauges 

Observations  and  discharges 

Surveys,  examinations,  and  inspections. 
Care  of  plant,  first  and  second  districts. 
Surveys,  first  and  second  districts 


22,832.53 


Total  first  aaA  second  districts 


Survey  VicksburgHarbor 

Survey  XJnleveed  i'ronts 

Survey  Choctaw  Beach 

Levees: 

Opossum  Fork * 

Yazoo  Front 

Yazoo  Front— Ben.  Lomond 

Yazoo  Front— Hughes  Break 

Tensas  Front 

Protection  of  levees 

Protection  of  existing  works 

Bepairs  to  Floating  FlRiit 

Yicksburg  Harbor,  Delta  Point 

Care  of  numt  and  surveys 

Lake  Bolivar  Front 

Gauges 

Observations  and  discharges 

Surveys,  examinations,  and  iuspe<*tion.s. 


26, 770. 13 


Total  third  district 25.770.13 


Survey  Cubitts  Gap 

Survey  XJnleveed  Fronts 

Observations  at  Carrollton 

Bonnet  Carre  Crevasse 

Natchez  and  Vidalia  Harbors 

Mouth  of  RedBiver 

Natchez,  Miss,  (survey) 

Gauges 

Observations  and  discharges 

Levees — Atchafiilaya  Front 

Protection  of  levees,  Tensas  Front 

Protection  of  levees 

Surveys,  examinations,  and  Inspections 


Total  fourth  district. 


Bieduction  of  observations . . 
Total  secretary's  oOfce. 
Grand  total 


8, 252. 04 
90,812.40 


99,004.44 


147,467,10 


Appropria- 
tions and  al- 
lotments. 


$195,000.00 
470,000.00 


666,000.00 


10,122.61 

200,721.86 

41,150.92 

1,436.50 

8,000.00 

1. 791. 52 

155,924.0:) 

4,000.00 

8,000.00 

15,000.00 

100,000.00 

1,695.55 

147,384.47 

481, 792. 38 

987.50 

3,000.00 

1,880.11 

84, 998. 64 

9,475.84 


1,222,261.93 


Applied  by 
general  * 
service. 


$9,640.05 
2. 599. 08 


.52, 606. 32 
138,232.91 


203, 1C8. 39 


2,500.00 
1,000.00 
2,679.86 

120,000.00 

364,878.95 

11,386.22 

6, 849. 69 

566, 723. 00 

216,431.83 

25,000.00 

30, 000. 00 

107, 579. 88 

24, 360. 00 

116, 329. 85 

1,461.10 

3,000.00 

10,149.46 


1,610,329.84 


137.14 

1,000.00 

3,000.00 

15, 000. 00 


38,405.00 

1,500.00 

1,878.11 

9,000.00 

176, 800. 00 

23,000.00 

104, 000. 00 

4,000.00 


877,720.25 


2,500.00 


2,500.00 


3,877,812.02 


8, 02K.  19 


8,028.19 


211,196.58 


Total. 


$207,663.38 
479, 969. 15 


687, 632. 58 


10.122.61 

210, 361. 91 

43,750.00 

1.436.50 

3,000.00 

1.791.52 

155, 924.  OS 

4,000.00 

8,000.00 

15,000.00 

100,000.00 

1,595.55 

200,080.79* 

570,025.32 

987.50 

3,000.00 

1,889.11 

,  vOT.  va 

9,475.84 


1, 425, 430. 8S 

2^10060 
1,000.00 
2,679.86 

12Q,  000. 00 

364, 878. 96 

11,886.23 

6, 849. 69 

566,723.00 

216, 431. 83 

25.000.00 

30, 000. 00 

133, 350. 01 

24,860.00 

124.358.04 

1, 461. 10 

8,000.00 

10,149.46 


1, 644. 128. 16 


137.14 

1,000.00 

3,000.00 

15,000.00 

8,252.04 

129, 217. 40 

1,500.00 

1, 878. 11 

9,000.00 

176,800.00 

28,000.00 

104,000.00 

4,000.00 


476,784.60 


2,500,00 


2,500.00 


4,236,475.70 
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DUtriota. 


Proteotioo  near  Cairo — 
Totals  above  Cairo 


Balancefl. 


ApuropriatlonH 
aua  allotmeuta. 


$50,000.00 


50,000.00 


Plnm  Point  Beach 

Hicknuu),  Ky 

New  Madrifl  (aurve}-) 

Leveea: 

Yazoo  Front 

White  River  Basin 

Upper  Miaaiaaippi  levee  tliati'lct. 

Heiuphia  Harbor 

HelenA 

Plant,  tlrat  and  aecond  diatricta 

Preaervation  of  woi'ka 

Surveya,  gaufi^ea,  and  obaervationa . . . 


3,296,821.18 

85. 843. 17 

1,000.00 

161,304.00 

271,351.83 

140, 000. 00 

380,365.53 

06,106.83 

130. 507. 35 

20, 680. 42 

18, 479. 03 


Applied 

b.v  K<^neral 

service. 


Total  available. 


$50,000.00 


$340,700.36  I 
3,288.&1 


7,170.79 

10, 893. 17 

3, 642. 24 

3,187.47 


50,000.00 

3, 637. 521.^ 

89, 132. 00 

1.000.00 

161, 304. 00 

271.351.83 

140. 000. 00 

387,  536l  32 

76, 500. 00 

134, 149. 59 

23,867.80 

18, 470. 03 


Total  Urat  and  aecoud  diatricta 4. 572, 459. 34        368, 382. 86  '       4, 940, 842. 20 


LeTees: 

Tenaaa  Baaiu,  Ark 

Tenaaa  Baain,  La 

Lover  Miaaiaaippi  Levee  diatrjct. 

Green>ille,  Miaa 

Tickabar]£ 

Lake  Providence  Beach 

Ajahbrook  Neck 

Lake  Bolivar  Front 

Plant 


Dry  dock '. 

Surveya,  gaugeia,  and  obaervationa 


Total  third  diatrict 


398, 
100, 
2fH), 
348, 
366, 
2,  79i), 
342, 

«, 

150, 

20, 

12, 


445.21 
349.74 
035.55 
499.02 
968.70 
876.34 
OOD.OO 
000.00 
331. 17 
000.00 
138.00 


56, 747. 65 

2, 662. 27 

255, 046. 96 

49,003.87 


15,720.38  I 


398, 
160, 
290, 
405, 
369, 
8,054, 
391. 
6, 
172, 

20. 

12, 


445.21 
349.74 
036.65 
246.67 
630.97 
023.30 
003.87 
000.00 
051.55 
000.00 
138.90 


4,900.644.63  I 


Kew  Orleona Harbor $147,670.39 

Bed  and  Atdu^alaya  rivera .*. 

Surveya,  j^atfgea,  and  obaervationa 

LeTeea: 

Tenaaa  Baain 


Bight  bank  below  Bed  Biver 
I^eft  bank  below  Bed  Biver. . 

Total  fourth  diatriot 


General  aervice 

Miaaiaaippi  Biver  Commiaaion 

Surveya,  gauges,  and  obaervationa 


Total  aecret4»ry'B  office 
Grand  total 


147,670.39 


147, 670. 39 


389, 183. 86  i 
657, 500. 00 
13,121.89 

1,163,477.00 
191,892.00 
129,116.00 


2, 544, 290. 75 


89, 703. 48 

75, 000. 00 

152, 000. 00 


379,181.13 
1, 527. 61 


5,270,825.76 


l,r>27.61 


538, 381. 86 

657, 500. 00 

13, 121. 89 

1, 163, 477. 00 
191. 892. 00 
129,110.00 

2,693,488.75 

89, 703748 

75, 000. 00 

152, 000. 00 


316,703.48  I. 


316, 703. 48 


12, 384, 008. 20 


749, 001. 60 


13, 280, 860. 19 
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Protection  near  Cairo  — 
Totals  above  Cairo 


Plum  Point  Beach 

Hickman,  Ky 

New  Madrid  (survey) 

Levees: 

Tazoo  Front 

White  River  Basin 

Upper  Mississippi  Levee  district. . 

Memphis  Harbor 

Helena 

Plaiit,  First  and  Second  district 

Preservation  of  works 

Sorveys,  gauges,  and  observations 


Tot-al  Third  district 


New  Orleans  Harbor 

lied  and  Atchafalaya  rivers 

Surveys,  gaiiges,  and  observations. 
Levees: 

Tensas  Basin 

Kiglit  bank  below  Red  River. . 

Left  bank  below  Rod  River  .. . 


Total  First  and  Seooml  diHtrict  . . . 

Levees: 

Tensas  Basin,  Ark 

Tensas  Basin,  La 

Lower  Mississippi  Levt-e  dintnct — 

Greenville,  Miss 

Yicksburg 

Lake  Providence  Reach 

Aslibrook  N  eck 

Lake  Bolivar  Fi-ont 

Plant 

Dry  dock 

Surveys,  gauges,  and  obsi-rx  ::i  iniiH 


Expended. 


HI.  400. 00 


41,400.00 


3,357,212.84 

43,221.03 

773.39 

156,601.75 

269. 278. 28 

136,557.55 

379, 026. 82 

74, 997.  20 

121, 3()^.  59 

12, 828. 00 

10, 864. 74 


4, 562, 664. 19 


375, 725. 81 

154. 372. 59 
286, 945. 89 
355. 5^5. 40 

324. 714. 60 
3,020,364.78 

279, 807. 03 


156, 586. 75 
19. 988.  57 
11,613.52 


In  Treas- 
ury. 


On  hand.  < 


$8,600.00 


8,600.00 


Due  otiier 
works. 


$269, 500. 00 
42,843.17 


5,918.83 


1,500.00 

25, 5U0. 00 

5, 000. 00 

8, 50J.  00 


358, 762. 00 


10,808.70 

3, 067. 80 

226.61 

4,702.25 


3.442.45 

8,509.50 

2.80 


$3,845.28 


6,039.89 


36, 800. 00 


18, 000. 00 


4, 719. 40 
5,977.15 

7, 000. 00 
45,000.00  j      4,711.27 

47,500.00 

...........I     ■>4',  iKM}.  o£ 

97, 000  00  !     14.190.84 

6,000.00    

16,000.00    1        535.20 

12,500.00    '  12.488.57 


12,653.00 
""885.'7i 


17, 383. 99 


3.910.34 
2,' 583. 69 


1,000.00 


474. 62 


4, 985, 655. 00     260, 000. 00  1    04, 16:i.  18  |  10. 992. 42 


533,613.53 

567, 628. 27 

11,740.36 

1,143,701.81 
180, 952. 68 
123, 716. 51 


90,  ooy.  00 
1, 006.00 

5, 000. 00 
3, 000. 00 
3, 000. 00 


Total  Fourth  district 2.  561,  SiW.  16     102. 0(>0. 00 


4, 768. 33 

*38i.53" 

14,775.19 
7, 039. 32 
2, 399. 49 


128.27 


Balances. 


$8,600.00 


8.600.00 


280, 308. 70 

45,910.97 

226.61 

4,702.25 
2,073.55 
3, 442. 45 
8,509.50 
1, 502.  80 
12,847.00 
11, 039. 89 
7, 614. 29 


378,178.01 


22,719.40 

5, 977. 15 

3,089.66 

49,711.27 

44, 916. 31 

34, 558. 52 

111,196.84 

6, 000. 00 

15.464.80 

11.43 

525.38 


294,170.76 


4, 768. 33 

89,871.73 

1,381.53 

19.775.19 

10, 939. 32 

5,  399. 49 


30. 263. 86 


128.27  I  132.13.5.59 


General  service ' 8.'J.  1 38. 82 


Mississippi  River  Commission 
Surveys,  gauges,  and  observation.^^. 


38, 749,  lt8 
104.003.58 


6.504.66    1    83.703.48 

34,(00.60         2,250.92    36.250.92 

52,(100.00    1     4.663.58!    47,336.42 


Total  sccreti^ry  H  office '      143, 4y.  60     109. 1  :.8. 82        8, 815. 58  '    4, 663. 58  '  1 73, 20O.  82 


Grand  total '12,  294, 485.  01  |  879, 900. 82     148, 642. 62  '  42, 168.  26  i  980, 375. 18 


List  of  civilian  engineers  employed  on  work  of  river  and  harbor  improvements  in  charge  of 
Capt.  Carl  t\  Palfrey ^  Corpn  of  Mnginecrft,  to  May  St,  ISIU^  imlnnire. 


Name  and  residence. 


J.  A.  Ockerson,  St.  T^uis,  Mo 

Kivas  TuHy,  St.  Louii*,  Mo 

C.  W.  dark,  St.  Lonis.  Mo 


Charles  W.  Stewart,  St.  Louis, 

Mo. 
O.  "W.  Ferguson,  St,  I^oiuh,  Mo.  . 
James  A .  Faigo,  St.  LouIm,  Mo.  . 
F.  B.  Maltby.  <niainp:ugn.  Ill  . . . 

Do...*. 

A.  T.  Morrow,  Meudou,  1 11 

Do 

Do 

A.  L.  Jolmsou.  St.  LoiiIh,  Mo  . . . 
George  H.  Fn  ucli, Milton,  111. . . 


Time     ■  Corapen- 
employed,    sution. 


M,  D. 

11  00 

11  00 

11  00 

11  00 


8  1.'. 

8  1.') 

1  (M)   I 

5  L'rt 

1  (H)  < 
0  14 
4  16  . 

2  20 
2  00 


$250 

175 

175 

150 

175 

140 
100 
12.') 
140 
160 
150 
120 


"Where  employed. 


Work  on  which  em- 
ployed. 


St,  Louis,  Mo In  charge  survey  (S. 

G.  &0.). 

do '  In  charge  computa- 

i      tions  (S.G.  &().). 

do Plattiog  maps  (S.G. 

&0.). 


I  V  In  the  field  and  in  St.  [  Surveys,  and    reduo- 
[^ouiH,  Mu.  tion* of  field  notes. 


I 
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Approximate  value  of  plant   belonffintf   to   the    United   States  and  u^ed  in  improvi 
MieeisMppi  River  from  the  head  of  the  passes  to  the  mouth  of  the  Ohio  River. 


Allotment. 


Mis«i«alppi  River   Oommisftion . . . 
SuTTeya,  gauges,  and  obseryationa . 


Class  of  property. 


General  service. 


Furniture,  etc 

Steamboat  Patrol,  with  outHt 

Quarter  boats,  with  outfit 

Rowboats 

Surveying  instrmncnts 

Current  meters 

Drawing  infftrumenta 

General  tools 

Printing  plant 

Office  furniture 

Steamboat  MiMHiRsipni,  with  outilt 

Steamboat  Miiin«toiiKa,  with  outtit 

Steamboat  Kinma  Ktheridge,  with  outUt 

Steamboat  Vedotto,  with  outtit 

Stone  bargos  : 

First-cluriH 

Second-clnss ". , 

Thiril-dass 

Fnel  barges ^. 

Store  boat 

Camel  dock , 

Ko  wboats 

Calkinellat 

General  tools 

Office  furniture 


No. 


1 

2 

U 


8 


1 
1 
1 

1 

30 
26 
24 

e 

1 
1 

13 
2 


Appro 
mat< 
valui 

Mays 
1692 


Shipment  of  hulk  {fi'ain  by  riter  io  Xew  Orleans  during  1891, 


11. 

2. 

12. 

1. 


42, 

27, 

12, 

4, 

60, 

37, 

20, 

9, 


1. 


Bate. 


Jan.  7 
9 
20 
22 
24 
27 
80 

Feb.    1 

3 

6 

10 

13 

U 

17 

.      24 

Kar.  1 
1 

10 
lb 
15 
16 
10 
10 
20 
25 
25 
30 

Apr.  5 
5 
12 
12 
18 
18 
25 

May    3 

3 

0 

9 

18 

23 

31 

Junto  7 
13 
23 
28 


Homo  of  boat. 


:} 


My  Choice  and  barges 

Jay  Gould  and  barges 

Mv  Choice  and  bar<;08 

Sianev  Dillon  and  barges  . . . 

My  Cnoice  and  bargee 

Sianev  Dillon  and  bargos 

My  Cnoice  and  barges 

Sianev  Dillon  and  barges 

Cuoice  and  barges 

Iney  Dillon  and  barges 

E  Cnoice  and  barges 
ney  Dillon  and  barges 

My  Cnoice  and  barges 

Sidney  Dillon  and  barges 

My  Choice  and  barges 

do r 

Sidney  Dillon  and  bargcn 

Gilmore,  Choice,  and  Dillon  barges 

Sidney  Dillon  and  bargeti 

My  Choice  and  barges 

Jonn  Gilmore  and  barges 

Sidney  Dillon  and  barges  . : 

My  Choice  and  barges 

Jay  Gonld  and  barges 

My  Choice  and  barges 

Siuney  Dillon  and  barges 

My  Cnoice  and  barffes 

Henry  Lourey  and  oargeH 

My  uiioice  and  barges 

do 

John  Gilmore  and  barge.s 

>f  y  Choice  and  barges 

H.  M.  Hoxie  and  barges 

Oakland  and  barges 

My  Choice  and  l»Brgi»,s 

Future  City  and  bargCH 

]  Ilenrv  Lourey  and  barges } 

[  Mv  Clioice  and  bargtvs > 

Jo1in  (f ilniore  and  barges 

^  H .  M.  lioxie  and  bar«;ort 

;  ( Oakland  and  bargeM 

i  Henry  Lourey  and  Imrgi-s 

r  John  ( I  ilniore  and  b«rgf« 

i  H.  M.  Tloxie  and  barges 

<  Oakland  and  barges 

ENa  92 184 


Bus?uUi. 
22, 78.') 
93,  810 


42. 200 
41,000 
17,000 
47,000 


45,400 
4I,U00 
21,000 
93,000 
50,000 
87, 141 
157,500 
62,200 
40.000 
75,800 


37,000 


72,000 
150,000 


42, 500 


73,204 


20,000 


4.').  2'>H 
.'>1,2i:( 


Wheat. 


Bye. 


BusheU.  Ijiu^helt. 


44, 700 
32.210 

58,800 


43,500 


29.000 


82,  526 
57, 000 
32,000 
131,500 
46, 000 
40,000 


141, 737 

141,021 

80, 521 


1156, 700 


Grain 
bulk. 


Tons, 
637 
2,625 
1.340 

966 

1,765 
1,680 
1,150 
475 
1,315 


1,270 
L150 

588 
2,605 
2,705 
2,440 
4,410 
2,610 
1,120 
2.120 
2,475 
2,745 

960 
3,945 
1,380 
3,216 
4,500 


1,190 
4,250 
4,230 
2,415 
2, 050 
4,700 


64,323 


9H.  340 
04.  'Ml 


2,490 


2, 0.'iO 


Other 
freight. 


T<m$. 
773 


1,654 


1,745 


1,785 


1,917 


1,055 
1,495 


875 


L065 
1,494 


2,255 
1, 315 


1,545 
2,470 


J,ia'> 

2,  625 

1.315 
1,42.-. 


2r>.  000 


1,  205 
1,432 


2. 20.-. 

i,ri9:5 
1, 8r)0 

1,270 


Tot 


Toi 
1, 
2, 
1. 

2, 

1, 
1. 

1. 
2, 
1. 
1, 
I. 
1, 
2, 
2. 
2, 
3, 

5. 
2 

li 
2, 

? 

3. 
2, 

4, 
4, 

2, 

•> 

4, 
4 
3 
4 
4, 
1 


1 
4 


;( 
1 
1 
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Shipment  of  hulk  grain  hy  Hver  to  New  OrUans  during  i^Pi— Continned. 


Dftte. 


July 


Aug. 


Sept 


Oct. 


Sot. 


Deo. 


8 
11 
11 
16 
16 
18 
18 
21 
23 
25 
26 
28 
80 
30 
1 
4 
6 
8 
9 
10 
12 
12 
14 
16 
18 
19 
21 
23 
23 
25 
26 
27 
29 
2 
3 
4 
7 
7 
9 
11 
13 
15 
16 
22 
23 
25 
30 
13 
13 
18 
21 
21 
24 
27 
29 
2 
12 
12 
12 
18 
20 
23 
25 
25 
27 
21 
24 
28 
29 
29 
81 


Name  of  boat. 


8.  H.  H.  CUrk  and  bargee. . 
John  Gilmore  and  barges  . 
Future  City  and  barges  . .  ■ 
John  Gilmore  and  barges. . 
Henry  Lonrey  and  barges. 
Sidney  Dillon  and  barges  . 
John  Gilmore  and  barges  . 
Sidney  Dillon  and  barges  . 
H.  M.  Hoxie  and  barges . . . 

Oakland  and  barees 

Sidn^  Dillon  and  barges  . 

Jay  Grould  and  barges 

S.  a.  H.  Clark  and  bargee  . 
Sidney  Dillon  and  barges  . 

Jay  Gould  and  bargee 

Siauey  Dillon  and  barges  . 

Jay  Gould  and  barges 

do 

My  Choice  and  barges 

Jno. Gilmore  and  barges.. 
Jay  Gould  and  barges  — 
My  Choice  and  barges. . . . 
Sidney  Dillon  and  barges. 
My  Cnoice  and  barges — 
Sianey  Dillon  and  barges. 

Jay  Gould  and  barges 

My  Choice  and  barges 

Sianey  Dillon  and  barges. 

Jay  Gould  and  barges 

My  Choice  and  bargea 

Sidn^  Dillon  and  barges. 
Jay  Gould  and  barges  — 

My  Choice  imd  barges 

Sianey  Dillon  and  barges. 

Jay  Gould  and  barges 

My  Choice  and  Itargos 

£.  M.  Norton  and  barges. . 
J.  P.  Jackson  and  barges  . 

Mv  Choice  and  barges 

Sidney  Dillon  and  bu'ges. 

Jay  Gould  and  barges 

My  Choice  and  barges 

E.  M.  Norton  and  barges. . 
£.  M.  Norton  and  barges . . 

My  Choice  and  barges 

Sidney  Dillon  and  barges. 
My  Cnoice  and  barges.. ;.. 
Sidney  Dillon  and  barges. 

Jay  Grould  and  barges 

My  choice  and  barges 

Sianey  Dillon  and  oarges. 

Jay  Gould  and  barges 

My  Choice  and  barges 

Sianey  Dillon  and  barges. 

Jay  Gould  and  barges 

My  Choice  and  barges 

E.  M.  Norton  and  barges. . 
Jay  Gould  and  barges  . . . . 
My  Choice  and  barges — 
Sianey  Dillon  and  barges. 

Jay  Gould  and  barges 

My  Choice  and  barges 

E.M.  Norton  and  barges. . 

Jay  Gould  and  barges 

My  Choice  and  barges 

John  Gilmore  and  barges . 

Jar  Gould  and  barges 

Sianey  Dillon  and  barges. 
John  Gilmore  and  barges. 

Jay  Gould  and  barges 

do 


Com. 


Bushelg, 
29,770 
24,890 


1, 482, 731 
llfi,  517 


Total 

Via  Belmont  and  Cairo : 

January 

July 

August 

September I 

October ' 

November 

December I     506,936 


Total  movement i  2,105,184 


Wheat. 


Ji^ushelt. 

95,030 

105,352 

67,000 

135, 533 

46, 000 

109,500 

90,509 

129, 471 

85,379 

124,250 

82.500 

131,  500 

101, 000 

126,337 

85,673 

121,200 

97,500 

121, 705 

83,646 

108,  69*4 

111,500 

102. 100 

105,520 

92,549 

94.465 

108,883 

79,858 

129, 100 

139. 839 

129, 500 

86,700 

117,029 

120, 297 

30,000 

79,700 

74, 750 

77,210 

129, 938 

45.300 

67,200 

40. 300 

43,000 

18,  500 

40,939 

53,000 

35,500 

34,100 

64,400 

65,400 

63,639 

61,500 

59,000 

53,480 

54.500 

56,422 

51,200 

45,492 

66,000 

46,300 

42,200 

46,000 

46,500 

70,000 

66,000 

56,900 

77, 610 

54,850 

55,800 

54,000 

54,700 

34, 800 


6,940,215 


184, 500 
121, 325 
132, 150 
148,000 
424,466 


7,  950, 656 


Rye. 


Bushels. 


21,600 
24,000 


45,600 


GraiQ 
bulk. 


TofU. 
3,685 
3,860 
2,010 
4,065 
1,380 
3,285 
2,715 
3,885 
2,560 
3,725 
2,475 
3,945 
3,030 
3,790 
«,570 
3,635 
2,925 
3,650 
2,510 
^,260 
3,345 
3,065 
3,165 
2,776 
2,835 
3,265 
2,395 
3,875 
4,135 
3,885 
2,600 
3,510 
3,610 
900 
2,390 
2,240 
2,315 
3,905 
1,860 
2,015 
1,210 
1,896 
1,225 
1,229 
1,590 
1,065 
1,025 
1,930 
1,960 
1,910 
1,845 
1.770 
1,005 
1,635 
1,690 
1,535 
1,365 
1,680 
1,390 
1,265 
1,380 
1,395 
2,100 
1,980 
1,705 
2,330 
1,645 
1,675 
1,620 
1,640 
1,030 


249,018 

8,233 
6,535 
3,639 
3,964 
4,440 
12,733 
14,194 


45,600     296,756 


Other 
freight. 


Tons. 

1,200 

705 


910 
576 


1,115 

i.'ieo 


575 
1,085 


530 

'i,*6i5" 


420 


1,026 


1,020 

i.oio 


745 
535 


595 
626 


520 
625 


86 


390 


61,407 


TotaL 


Tons. 
4,885 
4,565 
2.010 
4,065 
2,290 
3,860 

-2,715 
3,885 
3,675 
3,725 
3,635 
3,945 
3,605 
3,790 
8,655 
3,635 
3,455 
8,650 
3,525 
3,260 
3,345 
8,485 
3,165 
2,775 
2,835 
3,265 
3,420 
3,875 
4,136 
3,886 
3,620 
3,510 
3,610 
1,940 
2,390 
2,240 
2,316 
3,905 
2,095 
2,016 
1,746 
1,805 
1,820 
1,865 
1,690 
1,686 
1,650 
1,930 
1,960 
1,910 
1,845 
1,770 
1,606 
1,636 
1,690 
1,620 
1,365 
1,680 
1,390 
1,265 
1,880 
1,395 
2,100 
1,980 
1,705 
2,720 
1,646 
1,675 
1,620 
1.640 
1,030 


300,425 

3,238 
5,536 
3,689 
3,964 
4,440 
12,733 
14.194 


51,407  848,163 
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ShipmenU  bff  Ke%D  Orleans  hoata  and  barges  for  three  years. 


ArUclM. 


ApplM barrels.. 

Al6«ndbe«r packages.. 

Bafrsiiig r pie*5©e.. 

Buwy aacka.. 

Barbed  wire.  ^ poanda . . 

Butter do — 

Bnn sacka.. 

Cattle ^ head.. 

Cora.  ■>•■>•> -.- ...sacks.. 

Corn  In  bnlk *. bushels. . 

Corn  meal barrels.. 

Cotton ♦ balee.. 

Bgga packages.. 

"S^ma barrela.. 

Hay V tons.. 

Horses  sad  mnles head . . 

Hoga do 

Hominy  and  grits barrels . . 

Pork • do.... 

H^ma poll  nds . . 

Heats do.... 

Lard  ■ .  r  — do.... 

Malt sacks.. 

Gate do — 

Oata  in  Imlk biiflhels . . 

Onions packages . . 

Potatoes do — 

Bye sacks.. 

Bye  in  bulk bushels. . 

Tanow pounds.. 

Tobacco,  manofaotared do — 

Wlieat sat'ks.. 

Wheat  in  bulk bushels . . 

Whisky barrels.. 

White  lead pounds . . 

If  erchandise  and  aandrics packages . . 

Total tons.. 


1891. 


144 

1.892 

22,973 

4 

253,864 

1,105 

4«,507 

1 

96,984 

1, 482, 731 

'  80.905 


222,929 

754 

243 

23 

23,978 

5,896 

85,194 

1, 143, 318 

6,869,290 


257,728 


270 

245 

42 

45.600 


7,473 

207 

6, 940, 215 

402 

1, 060, 481 

87,887 


831,850 


1800. 


348 

2.503 

38,276 

39 

1, 831, 163 

9,377 

70,746 

5 

152,903 

8, 717, 850 

138,697 

2,054 

2 

330.300 

956 

704 

24 

40,247 

6.279 

131,926 

1,789,865 

8. 116, 580 

15,845 

403, 173 

89,960 

153 

656 

a,  036 


220 

86,767 

418 

1,409,440 

1.046 

1, 184;  295 

180, 661 


418,400 


1880. 


427 

2,358 

78,781 

5 

550.843 

3,014 

75,821 

41 

161,252 

12,898,955 

125,979 

801 


297,980 

2.214 

636 

5 

26.400 

4.956 

127,840 

3.135,711 

7,969,345 

9,235 

407,874 

89,707 

127 

587 

60 

17,483 


80.185 

341 

1,661,960 

1,013 

1,867,378 

178,480 


618,880 


Shiptnents  hy  Memphis,  Vickshurgy  and  Naiches  boats  for  three  years. 


Articles. 


Ap^es barrels. 

AJe  and  beer packages. 

ig pieces. 

, <• sacks. 

Barbed  wire pounds. 

Batter do... 

Bran sacka . 

Cattle head. 

Corn ^ sa<'ks. 

Com  meal barrels. 

packages . 

>HT barrels. 

Hay tona. 

Hones  and  mnles liead . 

HogB do. . . 

Hominy  and  grits barrels . 

Pork do... 

Hama pounds . 

Heata do... 

Lard do... 

Halt sacks. 

Oata do... 

Onkma imckages . 

Potatoes do... 

Bjre sacks. 

Sne^ head. 

Tobacco hogshead. 

Tobacco,  mannfactured pounds. 

Wheat sacks. 

Whisky barrels. 

White  lead pounds. 

Xerobaadlae  and  sundries paokagca. 

Total  tona 


1891. 


1,112 

34.003 

66,233 

234 

2, 034, 106 

31,540 

26,393 

34 

144,563 

157,012 

56 

181,858 

2,675 

1,545 

82 

8,466 

6,788 

491,238 

11,068,187 

1,284,463 

60 

116,009 

8,857 

12,850 

881 

160 

•2 

242,185 

370 

3,023 

496,717 

872,774 


112, 420 


1800. 


2,926 

33,127 

40,349 

W7 

879,045 

94,761 

39,533 

77 

119.403 

201.964 

270 

173,970 

8.488 

1,834 

181 

4,778 

7,607 

791,112 

13.066,078 

1,338,629 

362 

123,334 

2,246 

18,366 

1,378 

6 


489,363 

173 

2,909 

536,637 

1, 091, 650 


I 


125,405 


1889. 


4,221 

83,434 

70.454 

287 

949,508 

79,056 

67,889 

29 

98,730 

172,981 


178.718 

8,290 

1,505 

266 

8,006 

7,894 

602,447 

7,877,798 

1,671,846 

40 

113,848 

8,211 

12,153 

427 


860,829 

384 

2,646 

646,503 

1,036,339 


114, 316 
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Appendix  4  A. 

BKPORT  OF  ASSISTANT  ENGINEER  CHA8.  W.  STEWART  ON  SECONDARY  TRIANGULA- 
TION  PROM  KEOKUK,  IOWA,  TO  TORT  LOUISA,  IOWA,  WITH  TABULATED  RESULTS, 
DESCRIPTIONS  OF  STATIONS,  AND  PLAT  OF  TRIAN(iULATION. 

St.  Louis,  Mo.,  'Nwemher  15, 1891, 

Captain:  I  bave  the  honor  to  suhmit  the  following  detail  report  of  secondary  tri- 
angiilation  from  Reokuk,  Iowa,  to  Port  Louisa,  Iowa,  done  in  May,  June,  and  July, 
1891. 

The  work  ordered  consisted  of  secondary  triangnlation  beginning  at  Keokuk  on  a 
base  measured  in  1891  by  Assistant  Eisenman,  and  later  by  Assistant  G.  Y.  Wisner,  the 
azimuth  of  which  had  been  determined  by  Assistant  Eisenmau,  the  work  to  extend 
northward.  A  reconnoissance  and  location  of  stations  had  been  made  by  Assistant  F. 
B.  Maltby  in  March  and  April  of  this  year.  There  was  required  a  base  and  azimuth 
at  New  Boston,  Illinois. 

The  party  were  quartered  on  the  steamer  Patrol  and  quarter-boat  Illinois.  The 
Patrol  left  St.  Louis  with  quarter-boat  Illinois  and  Keniueky  in  tow  on  April  25,  ar- 
rived at  Keokuk  on  April  27,  proceeded  to  St.  Paul  with  the  Kentucky,  and  returiuid 
to  Keokuk  on  Ma^  4. 

The  party  consisted  of  Assistant  Ohcarles  W.  Stewart  in  charge,  and  Assistants  F. 
B.  Maltby,  A.  T.  Morrow,  G.  H.  French,  Recorders  C.  L.  Ockerson,  O.  N.  Axtell,  F. 
W.  Clay,  and  liodman  E.  W.  Robinson:  master  of  steamer  T.  C.  Hockridge,  Pilot 
William  Kelly,  Steam  Engineer  W.  E.  Mead,  1  hremau,  I  watchman,  a  galley  force 
of  4,  and  about  15  axemen  and  HkiiTmen,  making  a  total  force  of  about  32  men. 
•  Instruments. -^Thb  instruments  furnished  were  Through  ton  &  Simms  tlieodolit-es 
Nos.  1,  2,  and  12,  Little  Gambey  No.  2,  Wurdeman  10-inch  transit  No.  193,  B.  &  B. 
transit  611,  and  B.  &  B.  level  617,  Missouri  River  Commission  tape  marked  II  and 
the  tension  apparatus  used  during  the  preceding  seasons  by  Mr.  O.  B.  Wheeler.  For 
protection  from  sun  and  wind  two  large  umbrellas  and  a  7  feet  by  14  feet  canvas 
windbreak  were  used.  Portable  observing  tripods  with  brass  shifting  heads  fdr- 
nished  supports  for  secondary  instruments. 

The  stations.  Rapids,  Lower  Base,  and  Upper  Base  of  Assistant  Eisenman  were 
occupied  and  the  triangle  filled,  and  the  angles  denoted  a  shifting  of  the  surface  marks 
at  the  bases.  When  the  surface  marks  were  removed  it  was  found  that  relative  to  the 
buried  mark  lower  base  had  shifted  0.016  meters  and  upper  base  0.036  meters.  The 
•buried  mark  at  upper  base  had  its  surface  about  li  feet  below  water  surface  in  the 
canal,  was  about  35  feet  from  the  bank  of  canal,  ami  in  slope  of  railway  embank- 
ment. As  lower  base  and  rapids  were  in  higher  ground  the  length  and  ^azimuth  of 
the  line  joining  them  was  taken  from  ollice  manuscripts  as  the  length  and  azimuth 
for  base,  viz  .*.  A  Rapids  to  /\  Lower  Base  is  1595.485  meters  and  its  azimuth  76° 
29'  30''.75.  Coordinates  of  A  Rapids  40°  26'  16."66  N.  91°  21'  49."71  W.  Coordinates 
of  A  Lower  Base  40°  25'  04."  58  N.     91°  22'  55."52. 

These  latitudes  and  longitudes  are  referred  to  the  astronomical  post  at  Cairo. 

The  secondary  angles  were  read  by  Mr.  Maltby  and  myself.  Mr.  Morrow  located 
stone  lines  and  did  the  incident  tertiary  triangulation.  Mr.  French  had  the  work  ot 
building  stations  and  clearing  lines.  Mr.  Hockridge  rendered  assistance  in  relocat- 
ing stations,  clearing  lines,  etc. 

The  monuments  for  triangulation  stations  were  18  inches  by  18  inches  by  4  feet  vit- 
rified tile  and  the  capped  4-inch  iron  pipe,  all  suitably  marked.  A  similar  monu- 
ment was  used  for  stone-line  bench  marks.  The  geodetic  mark  was  a  cross  in  top 
of  copper  bolt  leaded  vertically  into  center  of  tile.  This  mark  was  transferred  to 
'the  surface  by  means  of  a  straight  edge  and  plumb  bob,  the  surface  mark  being  a 
small  depression  in  center  of  cap.  Genera lly  the  top  of  pipe  was  8  inches  above 
the  surface  of  ground  and  the  bottom  of  tile  3  feet  8  inches  below.  The  bronze  bolts 
securing  th^  cap  were  always  set  up  tight  with  a  wrench  before  leaving  the  station, 
to  prevent  their  easy  removal  with  the  lingers. 

The  targets, — Phaselcss  targets  were  used  through (mt  the  season.  At  first  the  tar- 
gets were  of  the  usual  pattern,  and  consisted  of  four  vertical  galvanized-iron  wires 
arranged  eqnidistautly  about  horizontal  circles,  and  divided  into  zones  by  cloth 
strips  stretched  between  opposite  uprights,  making  sections  through  the  axis  of  the. 
cylinder.  Targets  of  varying  diameters  were  required  for  varying  lengths  of  trian- 
gle sides,  and  Chief  Assistant  Ockerson  devised  a  target  whose  section  was  diamond- 
shaped,  and  which  was  about  15  inches  wide  at  center,  and  came  to  a  point  at  each 
end.  Zones  of  white  cloth  passed  through  the  axis  of  the  t^irget,  and  the  target  was 
light,  stiff,  easily j)luinbed,  and  the  nan-owest  visible  portion  was  used  for  sight* 
iug. 
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This  tarijet  supplies  iu  itmiU  a  pliaHi'lo8«  target  of  varyiiij^  width,  well  adapted 
to  varyiujj  loii^li  of  triangle  sides,  and  its  shape  servt^H  to  identify  it.  These  tar- 
gets were  HUpported  by  wire  guys.  Wlien  placed  on  ground  stations  it  was  neces- 
sary  to  build  wire  fences  aroimd  them  to  prevent  horses  and  cattle  from  destroying 
them. 

StatioHS, — The  nature  of  the  country  required  the  building  of  observing  stations, 
and  twenty  stations,  with  an  average  heiirht  of  22  feet,  were  built,  at  an  averase  cost 
of  about  ^0  each,  of  sawed  lumber.  This  cost  includes  cost  of  lumber,  hauling  to 
station,  and  labor  of  erection.  The  stations  built  consisted  of  a  tripod  firmly  an- 
chored in  the  ground  and  a  platform  entirely  disconnected  from  the  trijJbd."  Six 
men  can  erect  a  30-fiiot  station  in  one  day,  or  nine  hours.  The  following  bills  show 
the  amount  of  lumber  in  an  18-foot  and  36-foot  station,  including  a  ladder: 

For  36-foot  station : 

6  pieces,  4  by  4  inches  by  18  feet. 
33  pieces,  2  by  4  inches  by  18  feet.  [^^^  ^    ^  g  ^ 
19  pieces,  2  by  4  mches  by  14  feet.  ^  ' 

16  pieces,  1  by  6  inches  by  14  feet. 
For  18-foot  station : 

3  pieces,  4  by  4  inches  by  18  feet. ' 
3  pieces,  2  by  4  inches  by  16  feet. 

11  pieces,  2  by  4  inches  by  14  feet. 
8  pieces,  1  by  6  inches  by  14  feet. 

12  pieces,  2  by  4  inches  by  18  feet. , 


>  407  feet,  B.  M. 


The  reconnoissanoe  having  been  made  when  there  was  little  or  no  foliage,  lines 
which  had  been  once  seen  over  required  sometimes  considerable  clearing  and  trim- 
ming and  the  reading  of  clearing  angles. 

The  programme  of  observations  was  as  per  instructions.  For  all  secondary  angles 
readings  were  taken  positive  and  negative  with  telescope  direct.  The  limb  was 
then  shifted  22^^,  ana  readings  taken  postive  and  negative  with  telescope  reversed, 
etc.,  till  eight  resnits  were  obtained  at  equidistant  points  about  the  circle.  The 
rnn  of  micrometer  was  noted  daily  and  was  very  small.  Vertical  angles  were  read 
to  stations.  During  a  part  of  the  season  hazy  weather  made  heliotroping  necessary. 
The  method  was  as  follows :  The  heliotroper  would  cut  a  small  hole  in  the  target 
near  its  base  and  place  a  support  or  rest,  so  that  from  the  point  of  rest  the  flash  of 
the  observing  party  could  be  seen.  A  small  hand  mirror  was  held  with  its  center  at 
the  point  of  support  and  the  sunlight  reflected  so  as  to  cover  the  hole  in  the  target. 

The  tertiary  triangulatiou  was  connected  with  the  secondary  by  well-conditioned 
triangles.  Its  purpose  was  to  locate  the  stone  line  bench  marks,  and  is  always  self 
checking. 

The  Patrol  and  Illinois  were  kept  together  the  entire  season.  They  were  moved 
from  Keokuk  to  Montrose,  Iowa,  on  May  19 ;  to  Island  No.  394  on  May  27 ;  to  Fort 
Madiaon,  Iowa,  on  May  31 ;  to  Burlington,  Iowa,  on  June  14 ;  to  Oquawka  on  June  30; 
to  Keithsburg,  111.,  on  July  3;  and  to  New  Boston,  111.,  on  July  10. 

At  New  Boston  a  base  line  had  been  located  on  July  4.  This  line  is  28  inches  south 
of  south  rail  of  Chicago,  Burlington  and  Quincy  Railroad,  which  runs  east  and  west 
from  New  Boston  and  is  a  tangent.  The  base  length  was  about  18,066  feet,  and  its 
length  was  transferred  to  the  triangulatiou  stations  east  base-west  base,  which  were 
near  the  termini  of  the  base  line.  It  was  measured  with  steel  tape  marked  11  of 
"Oie  Missonri  River  Commission,  and  the  method  was  substantially  the  same  as  that 
previously  employed  by  the  Mississippi  River  Commission.  On  this  line  was  an  old 
trestle  800  feet  long.  To  insure  firnmess  to  tape  supports  a  3  by  6  inch  stringer  was 
spiked  to  the  outer  ends  of  bridge  ties  and  all  stakes  fastened  to  this  stringer.  For 
temperature  three  thermometers  were  read,  at  the  50- foot,  150-foot  and  250-foot  marks 
respectively,  the  bulbs  near  the  tape,  and  they  were  read  at  the  moment  of  marking. 
ITie  tape  lengths  were  marked  on  zinc  strips  and  the  record  preserved.  The  portion 
over  the  trestle  was  remeasured  during  the  first  measurement  to  test  its  accuracy. 
The  terminal  posts  and  post  28  were  of  seasoned  pine,  6  by  6  inches,  set  5  feet  in  the 
ground.    Their  centers  were  side-lined  to  notice  any  change  in  position. 

The  complete  measurements  were  made  on  July  17.  The  actual  time  of  measuring 
the  120  tapes  was  261  minutes,  an  average  of  1  tape  iu  2.2  minutes.  The  fractional 
portion  of  a  tape  (65  feet)  at  east  base  was  duplicated  with  the  tiipe.  The  fractional 
portions  of  1  foot  were  measured  with  a  silver  scale  whose  length  is  correct  within 
.01  inch.  ITie  discrepancy  between  these  measurements  was  1  in  254,00d.  As  most 
of  this  discrepancy  lay  between  post  28  and  east  base,  this  portion  was  remeasured 
at  dawn  on  July  20,  and  a  result  obtained  which  agreed  with  the  second  measure- 
ment by  1  in  4,fi00,000.  By  rejecting  the  first  measurement,  tte  probable  error  of  the 
base  length  is  1  in  1,933,000.    By  accepting  all  results,  the  mean  errors  give  a  prob- 
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able  error  of  about  1  in  760^000.  which  corresponds  to  au  uncertainty  of  temperature 
of  0.1^  F.    The  results  areas  tollows: 


Itcims. 


Heaaiired  IbDgth 

Temperatnre  correction 
Setbacks  uad  trantsfers. 
Standard  resalts 


Mean  reaolts. 


Section  1,  No.  0-No.  28. 


First 
measure. 


Feet. 

8,401.0788 
+0.6838 
—L6ie7 

8,400.0454 


Second 
measure. 


FeeL 

8,401.0783 
+  0.7002 
— L7276 

8,400.0000 


8,400.0627 


Section  2,  Ko.  28-Ko.  61. 


First 
measure. 


FeeL 

0,606.2407 
+0.8347 
-0.7067 

9,666.3687 


Second 
meaanre. 


F^eL 

0,666.2407 
+0. 8461 
-4.6617 

0,666.4251 


Third 
measure. 


Feet. 

9,666.2407 
—0. 6144 
+0.7967 

9,666.4230 


9,666.4056 


Combined  result 

Inclination  correction 
Sea-level  correction  . . . 
Transfer  to  a  ^  side  . 


Feet. 

18, 066. 4588 
--0.2437 
—0.5275 
+0.0900 


A  West  base-A  east  base 18,065.7771 


Log  3,740.8678 


Meters. 
5,506.0000 


Atfimuth  at  Kctc  lio^lon. — Azimuth  was  obsorved  for  on  four  nijyhtii,  using  *  Polaris 
near  elongation  (east)  and  the  observations  were  complete  for  thi'ee  nights,  bat  on 
24th  the  clouds  prevented  completion.  The  observations  were  made  on  July  22, 23, 
24,  and  25  with  T.  &  S.  theodolite  No.  12.  Time  was  determined  by  comparison  of 
sidereal  chronometer  220  (Bond  &,  Son)  with  the  10  a.  m.  time  si^al  of  the  Chicago, 
Bnrlington  and  Quinoy  Railroad,  and  also  by  observing  transit  of  high  and  low 
stars,  ic  and  6  Hercnlis,  6  Ophinchi  and  y^^  Sagittarii. 

Observations  were  made  with  an  artificial  horizon  of  mercury,  and  pointings  made 
to  star  and  image  as  follows : 

Promkmme  (1) : 

Point  to  mark  with  circle  right. 
Point  to  star  and  note  time. 
Point  to  image  and  note  time. 
Point  to  mark. 

Programme  (2) : 

Shift  limb  45^,  then  with  circle  left. 
Point  to  mark. 
Point  to  star  and  note  time. 
Point  to  image  and  note  time. 
Point  to  mark,  etc. 

This  programme  was  followed  for  four  observations  at  equidistant  points  around 
the  circle.  The  striding  level  was  not  read.  The  combined  results  are  as  follows, 
one-half  weight  being  given  to  the  observation  of  July  24 : 

Azimuth  line  A  west  base  -  A  ^^^  \>^b^  observation  polaris— 

July22 2550  18'  49".00 

July  23 4r'.84 

July  24 50".44 

July  25 49".86 


2530  18'    49".06 


A  West  base  -  A  cast  base 

Probable  error  =p  O^'.SS. 

The  use  of  the  mercury  horizon  presents  a  great  advantage,  in  that  the  deteimina' 
tion  of  the  angle  between  star  and  mark  (or  the  taking  of  one  observation)  occu- 
pies a  minimum  of  time,  the  correction  of  striding  level  and  inequality  of  axis  is 
eliminated  «n  the  method,  and  probably  small  level  errors  are  eliminated,  for  the 
mean  of  all  the  single  observations  gives  the  resulting  quantity  as  0",(Xi  greater  than 
the  combined  result  adopted. 

The  two  triangles  north  of  the  base  line  were  filled,  completing  the  triangulation 
to  Port  Louisa,  Iowa,  and  as  the  Patrol  and  Illinoi9  were  required  for  service  on 
topography,  tiie  location  of  stone  line  135  at  Port  Louisa  being  completed  at  noon  on 
28th  of  July,  the  boats  started  for  St.  Louis  in  the  afternoon. 
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Summary, — The  time  from  leaving  St.  Louis  to  returning  to  saim*  point  wasJHJdayK; 
6  da>'B  were  given  to  inoviuff  ouly ;  there  were  14  SnndayH  and  1  holiday;  12  days 
were  lost  because  of  fog  or  raiu,  leaving  63  working  days. 

The  work  done  consists  of  carrying  secondary  triangulation  78  miles  and  the  loca- 
tion of  24  stone  lines. 

Secondary  stations  ocenpied 40 

Seoondary  triangles  closed 39 

Sqnare  miles  covered 320 

Tertiary  points  located  (otJier  than  B.  Ms.) 8 

Tertiary  triangles  closed  (location  of  B.Ms.) 88 

Stone-line  B.  Ms.  located .• 81 

We  are  indebted  to  Mr.  M.  Mi^igR,  Ignited  States  civil  engineer^  for  many  oonrtesies 
rendered. 

There  waA  considerable  sickness  in  the  party,  and  several  cases  of  malarial  fever 
were  developed. 
The  officers  were  zealous  and  efficient,  the  men  sober  and  industrious. 
Reapeotftilly  submitted. 

Chab.  W.  Stbwabt, 

U,  S.  A$di9tant  Enginmr. 
Capt.  Carl  F.  Faisfkky, 

Corp$  of  Engineers,  U,  S,  A., 

ffeereiary  MUeissippi  Biver  CkmmisHon. 
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DBSCRIPTIONS  OV  SBOONDARY  TRl ANGULATION    STATIONS   FROM  KBOKUK,   IOWA,   TO 

PORT  LOUISA^  IOWA. 

A  Chiiroh  is  on  Illinois  side,  on  blaif  in  timber  on  land  owned  by  Dr.  Kennal. 
Station  is  about  250  meters  sontb  of  Moant  Bell  schoolbouse  and  100  meters  below  a 
very  prominent  ravine.  A  road  leaves  river  road  at  month  of  ravine  and  runs  on 
npper  side  of  ravine  past  the  schoolhonse.  A  honse  stands  near  river  bank  on  lower 
side  of  ravine,  occupied  by  J.  H.  Brown.  A  small  bam  stands  at  foot  of  bluff,  on 
back  side  of  cnltivated  field,  directly  in  front  of  station.  Geodetic  point  is  center  of 
copper  bolt  in  vitrified  tile  18  inches  square  and  4  inches  thick;  3  feet  under  ground. 
Tile  is  surmounted  by  a  3-inoh  pipe  4  feet  long,  with  cast  iron  cap.  Station  is  150 
meters  back  of  crest  of  bluff  and  is  about  opposite'  dry  dock  at  middle  look,  Des 
Moines  Rapids  Canal. 

^  Pump  House  is  center  of  iron  smokestack  in  center  of  small  pump  house  at 
upper  end  of  dry  dock  at  middle  lock  of  Des  Moines  Rajiids  Canal.  Pump  house 
stiuids  on  embankment  between  canal  and  river. 

^  Mount  Bell  is  the  center  of  top  of  cupola  of  small  Arame  schoolbouse  on  side  of 
bluffs  on  Illinois  side ;  opposite  and  a  little  above  middle  lock,  Des  Moines  Rapids 
Canal. 

©Sandusky  is  the  center  of  a  copper  bolt  leaded  into  coping  stone  on  east  side  of 
wall  and  over  south  sluice  gate  of  waste  gate,  in  dam  between  Des  Moines  Rapids 
Canal  and  River;  opposite  Sandusky  Station  on  St.  Louis,  Keokuk  and  Korthweetei:^ 
Railroad.    A  house  stands  above  and  on  dam. 

@  Waggoner  is  on  Dlinois  side,  on  first  bluff  below  month  of  Wasgoners  Creek, 
Station  is  on  cleared  land,  17  meters  south  of  wire  fence  running  baoK  from  crest  of 
bluff,  and  45  meters  baok  from  crest  of  bluff.  A  wagon  road  runs  back  from  river 
above  creek  and  below  station.  Geodetic  point  marked  by  center  of  copper  bolt 
leaded  in  tile  18  by  18  by  4  inches,  buried  3  feet  below  surface  and  surmounted  by  a 
8-inch  iron  pipe. 

@  Vineyard  is  on  bluffs  on  Iowa  side^  three-fourths  of  a  mile  above  middle  look  of 
Des  Moines  Rapids  Canal.  It  is  in  a  vinevard  20  feet  back  from  crest  of  bluffii.  An 
ice  house  stands  on  bank  of  canal  500  feet  above  station.  A  hedge  fence  runs  up 
the  hill  from  the  railroad  300  feet  below  station  and  on  lower  edge  of  vineyard. 

@  Institute  is  on  Iowa  side  on  bluffs  on  land  owned  by  Park  Bluff  Association. 
Station  is  Just  north  of  narrow  lane  running  east  and  west,  and  200  meters  back  of 
crest  of  bluff.  Station  is  marked  by  a  4  by  18  by  18  inch  vitrified  tile,  with  copper 
bolt  leaded  in  the  center,  surmounted  by  a  4-inch  iron  pipe.  Station  is  800  pieters 
below  summer  cottages  on  crest  of  bluff.  A  deep  ravine  Is  between  houses  and  sta- 
tion. 

@  Ballinger  is  at  top  of  bluff  on  Iowa  side,  50  feet  back  from  crest,  and  one-half 
mile  above  M.  P.  37  on  St.  Louis,  Keokuk  and  Northwestern  Railroad.  Station 
stands  on  a  narrow  rid^e  running  parallel  with  the  river.  Geodetic  ppint  marked 
by  copper  bolt  leaded  into  vitrified  tile  4  by  18  by  18  inches,  buried  3  feet  under 
ground  and  surmounted  by  a  4-inch  iron  pipe. 

©Larry  is  on  highest  point  of  bluff  just  above  mouth  of  Larry s  Creek,  on  Illinois 
side  of  river.  Top  of  bluff  is  cultivated,  slopes  are  timbered  15  meters  from  wire 
fence  running  along  crest  of  bluff.  Small  one-story  white  frame  house  stands  200 
meters  above.  Geodetic  point  is  marked  by  a  copper  bolt  leaded  into  a  4  by  18  by 
18  inches  vitrified  tile,  3  feet  under  ground,  surmounted  by  a  4-inch  iron  pipe. 

@  Edmunds  is  on  crest  of  low  bluff  on  Illinois  side,  one- half  mile  below  and  oppo- 
site upper  lock  Des  Moines  Rapids  Canal.  Station  stands  on  point  of  small  knoll  38 
meters  in  front  of  hedge  fence  and  45  meters  below  corner  of  fence.  It  is  about  400 
meters  below  where  bottom  land  runs  out  into  river  to  a  point  about  600  meters 
below  Sonora  Landing.  Geodetic  point  is  marked  by  a  center  of  copper  bolt  leaded 
into  a  4  by  18  by  18  inch  vitrified  tile,  buried  2^  feet  in  ground,  surmounted  by  a 
4-inch  iron  pipe. 

©Nashville  is  on  Iowa  side,  on  top  of  bluff  about  400  meters  back  of  the  town  of 
Nashville.  It  is  at  a  wire  fence  running  north  and  south  and  on  highest  part  of  ridge 
between  two  deep  gullies  running  to  river.  A  one  and  a  half-story  frame  house 
stands  300  feet  back  of  and  a  little  above  the  station.  Geodetic  point  marked  by 
center  of  copper  bolt  leaded  into  a  4  by  18  by  18  inch  tile,  2^  feet  under  ground,  sur« 
mounted  by  a  4-inch  pipe. 

@  Sheridan  is  on  nimois  side,  on  hill  in  cultivated  field  just  above  a  hedge  running 
east  and  west.    Station  is  at  northeast  comer  of  orchard  and  about  400  meters  above* 
Sheridan  Creek  and  same  distance  back  of  river.    Geodetic  point  marked  by  copper 
bolt  in  tile,  surmounted  with  4-inch  pipe. 

^  Dobson  is  on  IHinois  side,  at  top  of  bluff  near  crest,  and  150  meters  ftom  the  river. 
It  IS  on  upjper  side  of  point  above  Nauvoo,  600  meters  above  Nauvoo  Landing.  Nearly 
In  direct  line  of  N.  and  S.  street  prolonged  and  north  of  a  two-story  brick  house,  32 
meters  north  of  fbnce  comer  at  upper  side  of  vineyard.  Geodetic  point  marked  by 
copper  bolt  in  square  tile  and  iron  pipe  projecting  out  of  ground  8  inches. 
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_  NaUYOo  is  on  east  side  of  the  west,  north^  and  south  street  that  ransnearly  across 
the  bottom  land  in  front  of  the  town  of  Nauvoo,  Ills.  A  large  farm  of  small  frnit 
lies  west  of  street  to  river.  A  froit  barn  stands  on  west  line  of  street  opposite  sta- 
tion. A  two-story  brick  bouse  stands  east  of  station  200  feet.  South  end  of  street  at 
river  is  just  above  slaughterhouse.  Geodetic  point  marked  by  copper  bolt  in  tile, 
surmounted  by  iron  pipe. 

@  Sand  Ridffe  is  on  Iowa  side  and  about  1^  miles  above  Montrose,  on  a  sand  ridge 
on  west  side  of  wagon  road,  10  feet  inside  of  fence.  Railroad  adjoining  wagon  road 
on  oast  side.  Station  is  300  meters  below  Milepost  30,  and  about  300  meters  above  a 
small  shanty  near  comer 'of  hedge  fence.  Qeodetic  point  marked  by  usual  copper 
bolt  in  tile  and  iron  pipe. 

@  Macuta  is  on  Iowa  side  of  river,  5^  miles  below  Fort  Madison,  4  feet  north  of 
fence  on  north  side  of  right  of  way  of  Chicago,  Santa  Fe  and  California  Railway, 
200  feet  northeast  of  southwest  switch  Ktand  of  siding,  about  450  meters  above 
(northeast)  Howe  truss  bridge  over  Devils  Creek,  70  meters  (distanee  paced) 
northeast  along  railway  fence  from  a  north  and  south  fence.  Geodetic  point 
marked  by  a  copper  bolt  in  usual  tile,  surmounted  by  iron  pipe  projecting  4  inches 
above  ground. 

@  Fort  Madison  is  on  Iowa  side^  on  top  of  bluff,  just  above  north  and  south 
fence  about  1^  miles  back  of  river.  Fence  runs  across  bottom,  just  below  foundry 
shops  of  Chicago,  Santa  Fe  and  California  railway.  A  two-story  brick  schoolhouse 
stands  directly  south  of  station  on  street  on  which  street  cars  run  to  Fort  Madison. 
Station  is  about  2  miles  below  the  town.  Geodetic  point  marked  by  copper  bolt  in 
flat  tile  and  surmounted  by  iron  pi^pe. 

@  Sherman  is  on  Illinois  side  of  Tiver^  2^  miles  above  Nauvoo,  on  blulFs  in  timber, 
about  200  meters  below  where  steep  rocky  bank  of  river  ends  and  flat  bar,  partly 
covered  with  large  willows^  begins,  back  of  and  a  little  below  the  remains  of  an 
old  foundation  wall  standing  on  river  bank.  Station  stands  on  a*  projecting  point 
in  ridge  75  meters  in  front  of  fence  at  edge  of  clearing.  Geodetic  point  marked  by 
usual  copper  bolt  in  tile,  surmounted  by  iron  pipe.  Several  trees  10  to  12  inches  diam- 
eter were  cut  around  station.  It  is  about  100  meters  below  B.  M.  ^*^  which 
stands  on  side  of  road  at  foot  of  hill.  A  house  stands  on  erest  of  bluff  about  400 
meters  above. 

@  Penitentiaryis  on  Iowa  side  on  crest  of  steep  bluff  above  ravine  just  ahove  new 
reservoir  of  Fort  Madison  city  waterworks.  Station  is  on  narrow  ridge  parallel  with 
river  and  75  meters  above  end  of  ridge.  A  two-story  brick  house  stands  300  meters 
back  of  and  a  little  below  station,  which  is  10  feet  from  crest  of  bluff  on  river  side. 
Geodetic  point  marked  by  copper  bolt  in  tile,  surmounted  by  iron  pipe  projecting  14 
inches  out  of  ground.    About  1  mile  above  Fort  Madison  railroad  bridge. 

@  Niota  is  on  Illinois  side  of  river,  on  top  of  bluff,  about  1  mile  below  Chicago, 
Santa  F6  and  California  Railway  bridge  at  Fort  Madison.  It  is  6  meters  back  of 
crest  of  bluff  on  a  small  mound,  about  100  meters  below  where  bluffs  turn  back  from 
river.  It  is  almost  directly  opposite  railroad  depots  in  Fort  Madison.  Bluffs  tim- 
bered. It  is  in  front  of  and  a  little  above  a  ience  corner  at  northwest  corner  of 
clearing.  Geodetic  point  marked  by  usual  copper  bolt  in  tile,  surmounted  by  iron 
pipe  projecting  8  incJies  out  of  ground.    Line  cut  through  timber  to  Appanooce. 

@  Appanooce  is  on  Illinois  side  of  river,  in  cultivated  field,  20  meters  above  t<^le- 
graph  pole  on  which  is  fastened  two  hundred  and  thirty-fourth  mile  board  Chicago, 
Santa  F6  and  Califprnia  Railway,  and  30  meters  west  of  west  right-of-way  fence.  Road 
crosses  railroad  about  300  meters  above  station.  It  is  about  2  miles  above  Niota, 
HI.  Geodetic  point  marked  by  usual  copper  bolt  in  tile,  surmounted  by  iron  pipe 
projecting  above  ground  1  foot.    It  is  about  three-fourths  mile  back  from  river  bauK. 

@  Lomax  is  on  Illinois  side,  on  top  bluffs  about  800  meters  above  Milepost  13, 
Carthage  branch  of  Chicago,  Burlingt'On  and  Quincy  Railroad,  2^  miles  above  Dallas 
City.  Station  is  on  crest  of  bluff  back  of  small  held  used  for  pasture.  250  meters 
above  house.  It  is  on  the  upper  one  of  three  small  ridges  which  form  tne  point  on 
the  bluff  line.  Geodetic  point  marked  by  usual  copper  bolt  in  square  tile,  sur- 
mounted by  iron  pipe  i>rojeoting  4  inches  above  ground. 

@  Dallas  is  on  Illinois  side,  on  bluff  about  three-fourths  mile  below  Dallas  City. 
Station  is  6  meters  south  of  picket  fence  running  down  the  bluff.  A  dry  creek  run- 
ning out  of  small  ravine  just  above  station  runs  through  Bridge  320  on  Chicago, 
Santa  F^  and  California  Railway.  Geodetic  point  marked  by  small  copper  bolt  in 
tile,  surmounted  by  iron  pipe  projecting  10  iiiclies  above  ground. 

@  Westcott  is  on  Iowa  side,  on  top  ot  bluff,  about  one-fourth  mile  below  (toward 
Fort  Madison)  Milepost  15,  St.  Louis,  Keokuk  and  Northwestern  Railroad.  In  cor- 
ner of  fence  at  jog  in  road.  A  two-story  brick  house  stands  on  crest  of  bluff  where 
road  goes  down  bluff  about  300  meters  above  station.  Geodetic  point  marked  by 
usual  copper  bolt  in  tile,  surmounted  by  fron  pipe  projecting  10  inches  above  ground. 
Line  cut  to  penitentiary  Tan). 

@  Carman  is  on  Illinois  side,  on  bare  bluff,  on  land  owned  by  James  Perry,  3  miles 


APPENDIX  W  W — REPORT  OP  MISSISSIPPI  RIVER  COMMISSION.     2945 

east  of  Carman.  An  ea«t  and  west  road  crossing  the  railroad  ends  at  fence  at  foot 
of  hill,  150  meters  north  of  station.  A  hedge  fence  rnns  north  and  south  40  meters 
west  of  station.  An  east  and  west  board  fence  is  60  meters  south  of  station.  A  two- 
story  white  frame  house  stands  200  meters  above  station  on  hill.  Station  is  on  small 
knoll  above  gully,  and  is  not  on  highest  ]>art  of  bluff*.  Geodetic  point  is  marked  by 
usual  copper  bolt  in  tile^  surmounted  by  iron  pipe  projecting  2  inches  above  ground. 

@  Wever  is  on  Iowa  side  in  bottom,  about  2  miles  southeast  of  town  of  Wever,  on 
land  owned  by  George  Tucker.  It  is  200  meters  east  of  road,  in  pasture  li  meters 
east  of  fence.  A  small  one-story  frame  house  stands  on  west  side  of  road  nearly 
west  of  station.  Schoolhonse  stands  on  road  200  meters  south  of  house.  Geodetic 
point  marked  by  nsnal  copper  bolt  in  tile,  surmounted  by  iron  pipe. 

@  Patterson  is  on  Iowa  side,  on  crest  of  bluffs,  75  meters  aoove  Milepost  5,  St. 
Louis,  Keokuk  and  Northwestern  Railroad.  At  wire  fence  running  along  bluff.  A 
house  stands  opposite  the  milepost  at  foot  of  hiU.  Geodetic  point  marked  by  usual 
copper  bolt  in  tile,  surmounted  by  iron  pipe  projecting  8  inches  above  ground. 

@  Burlington  is  on  crest  of  bluff  in  South  Burlington,  on  line  of  fence  on  north 
line  of  alley  south  of  Polk  street,  and  2  meters  from  end  of  fence,  about  200  meters 
below  bridge.    Geodetic  point  marked  by  usual  copper  bolt  in  tile. 

@  Sater  is  on  Iowa  side  on  crest  of  bluff  about  6  mUes  above  Burlington.  A  one- 
ana-a-half  story  frame  bouse  stands  on  east  side  of  road  about  100  meters  south  of 
station.  Bluff  is  partly  wooded.  Road  runs  up  bluff  SOO  meters  south  of  station. 
House  at  foot  of  bluff  is  painted«dark  red  with  white  trimmings  and  is  not  occupied. 
Geodetic  point  marked  by  usual  copper  bolt  in  tile,  surmounted  by  iron  pipe  pro- 
jecting 14  inches  above  ground. 

©Gladstone  is  on  bluff  south  of  town  of  Gladstone,  111.  Old  distillery  stands  200 
meters  southwest  of  station  at  foot  of  bluff*.  Station  is  in  pasture  300  meters  east  of 
main  street  of  town  miming  south  from  depot,  and  100  meters  south  of  south  street 
of  town,  10  meters  north  of  fence.  Geodetic  point  marked  by  copper  bolt  in  tile,  sur- 
mounted by  iron  pipe  projecting  2  inches  out  of  ground. 

©Ellison  is  on  Illinois  side,  in  bottom  opposite  lower  part  of  Burlington,  about  3 
miles  baok  from  river  and  one-half  mile  below  Ellison  Creek.  It  is  on  sand  ridge  75 
meters  south  of  east  and  west  road  and  400  meters  east  of  where  Carman  and  Burling- 
ton road  turns  south.  A  house  and  large  red  bam  stand  150  meters  north  of  station. 
Geodetic  point  marked  as  usual. 

.  @^  Henoerion  is  on  Illinois  side  on  bluff  3  miles  above  Oqnawka  station.  Is  on  pro* 
jecting  point  of  bluff'  near  where  Henderson  river  comes  to  bluff.  A  house  stanos  at 
foot  oi  bluff  1,200  meters  south  and  one  on  bluff  300  meters  directly  back  of  station. 
Gkodetio  point  marked  by  copper  bolt  in  tile,  surmounted  by  pipe  projecting  8  inches 
out  of  ground.    Station  on  land  owned  by  Mr.  H.  P.  Bnrghet. 

@  East  base  is  on  south  side  of  ttack  of  Chicago,  Burlington  and  Quincy  Railroad 
at  joot  of  low  embankment  and  three  telegraph  poles  west  of  crossing  just  west  of 
milepost  No.  47.  Geodetic  point  marked  by  usual  copper  bolt  in  tile, 'surmounted  by 
iron  pipe. 

Elevation  of  @  east  base,  596.28. 
.    ^  West  base  is  on  north  side  of  right  <rf  way  of  Chicago,  Burlington  and  Quincy 
Railroad,  3  meters  south  of  right-of-way  fence,  300  meters  east  of  east  road  crossing 
in  town  of  New   Boston.    On  highest  part  of  ground  through  which  railroad  has 
been  cut.    Geodetic  point  is  usual  copper  bolt  in  tile  with  pipe  projecting  8  inches. 

Elevation  of  ©'west  base,  583.96. 

New  Boston  base  line  was  measured  along  south  side  of  track  of  Chicago,  Bur- 
lington and  Quincy  Ra.ilroad  running  east  from  New  Boston. 

@  Sturgeon  is  on  Illinois  side  on  top  of  bluff  5  miles  north  of  New  Boston.  It 
is  nearly  on  line  with  the  north  and  south  main  road  from  New  Boston  to  Muscatine. 
A  small  white  house  stands  on  bluff  side  of  road,  )00  meters  south  of  station.  It  is 
12  meters  south  of  fence  running  up  bluffs  at  south  end  of  orchard. 

@-Bald  Bluff  is  on  highest  pomt  of  -'Bold  Blaft"  on  IlUnois  side,  ^  miles  south- 
east of  Keithsbnrg.  Bluff  is  very  prominent  from  all  directions.  Geodetic  point  is 
nsual  copper  bolt  in  tile,  surmounted  by  iron  pipe  projecting  8  inches.  Station 
is  on  land  owned  by  H.  P.  Burghet  ( f ). 

@  Kingston  is  on  Iowa  side  about  7  miles  south  of  Oakville.  Station  is  on  very 
prominent  bluff.  Road  from  Toolsboro  to  Burlington  runs  along  foot  of  bluff.  Small 
white  frame  house  stands  on  bluff  side  of  road  a  Tittle  north  of  station.  A  road  runs 
up  gully  and  onto  bluffs  about  400  meters  north  of  station.  Schoolhouse  stands 
short  distance  north  of  fork  in  road.  Station  is  on  cultivated  ground,  75  meters 
south -of  wire  fence  running  down  bluff  to  near  house.  Bluffs  tiinbered  300  meters 
below  station.  Line  cut  to  station  Gladstone.  Geodetic  point  marked  by  usual 
copper  bolt  in  tile,  surmounted  by  iron  pipe  projecting  14  incnes  above  ground. 

@  Toolsboro  is  on  crest  of  bluffs,  about  three-fourths  mile  below  Toolsboro,  Iowa, 
on  land  owned  by  Mrs.  Parsons.  It  is  about  100,  meters  in  front  of  road,  in  timber. 
Mrs.  Parson's  house,  a  two-story  white  frame,  stands  on  west  side  of  road,  about  300 
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meters  above  (north)  station.  Station  standH  on  extreme  ed^e  of  hjll  and  ou  a  Uttle 
projeotinff  point.  Geodetic  point  is  marked  by  usual  copper  bolt  in  tile,  snruiounted 
by  iron  pipe  projecting  8  inches  above  ground. 

@  Louisa  is  on  crest  of  bluffs  on  Iowa  side,  nearly  due  west  of  Port  Lonisa.  Sta- 
tion is  2  meters  north  of  fence  on  north  side  of  small  cemetery  .known  as  **  Cameron 
Cemetery,"  and  two  meters  east  of  north  and  south  fence  running  along  crest  of 
bluffs  on  land  of  Mr.  Cameron.  Road  comes  up  bluff  just  south  of  cemetery.  Geo- 
7)etic  point  marked  by  usual  copper  bolt  in  tile,  snrmoonted  by  iron  pipe  projecting 
15  inches  above  ground. 

A  B.  M.  Pat.  is  at  point  of  preliminary  location  of  @  Patterson.  As  it  could  not 
be  used  as  a  secondary  station,  the  A  ^^^^  ^^  1®^^  ^^  position  and  a  B.  M.  cap  was 
placed  on  top  of  pipe.  It  is  in  field  2  meters  north  of  nedge  fence,  on  hill  near  t4>p, 
abreast  the  4-miIe  i>ost  Chicago,  Burlinffton  and  Quincy  Railroad.  A  two-story 
stone  house,  with  no  roof,  is  on  slope  of  hul  about  100  meters  from  stone. 

The  name  is  chosen  to  prevent  confusion,  as  a  secondary  station^  "  Patterson,'* 
Wfw  chosen  X424.4  meters  below  on  the  bluffs. 


Appendix  4  B. 

KEPORT  OF  ASSISTANT  ENGINEKR  O.  W.  FERGUSON,  ON  FiKIJ>  WORK  AND  BEDUCTION 
OF  PRECISE  LEVELS  FROM  ST.  PAUL,  MINNESOTA,  TO  SAVANNA,  lUJNOIS,  WITH 
TABULATED  RESULTS  AND  DESCRIPTIONS  OF  BENCH  MARKS. 

Office  of  the  Secretary, 
Si.  Louis,  Mo,,  March  X2, 1892, 

Sir  :  I  have  the  honor  to  present  the  following  report  on  precise-level  work  from 
St.  Paul,  Minn.,  to  Savanna,  111. : 

The  double  precise-level  party  for  this  work  was  organized  at  this  office  on  April 
25, 1^1,  and  consisted  of  O.  W.  Ferguson,  assistant  in  charge;  L.  M.  Mann,  assist- 
ant engineer  :F,  B.  Williams,  recorder  j  Irving  W.  Durfee,  recorder:  John  P.  Baker, 
rodman ;  L.  d,  McKeen,  rodmau ;  J.  A.  Warrick,  rodman :  R.  J.  Dickinson,  rodman ; 
Frank  vanNess,  foreman;  £.  J.  Burgess,  axman;  H.  M.  Conradt,  axman;  H.  H. 
Willson,  axman ;  J.  H.  Tyner,  cook ;  T.  M.  Brennan,  steward. 

The  United  States  survey  boat  Kentucky  had  been  assigned  to  this  work  and  was 
lying  at  the  foot  of  Barton  street.  Pursuant  to  orders  from  Chief  Assistant  Ockerson, 
all  hands  were  on  board  ready  to  start  up  the  river  under  tow  by  the  United  States 
steamer  Patrol  at  11  o'clock  on  April  25,  1891.  Owing  to  the  lar^e  number  of  tile 
and  iron  pipe  and  stores  that  had  to  be  stowed  away  on  the  United  States  boats 
Illinois  and  Kentucky,  the  Patrol  did  not  get  under  way  until  4:45  p.  m. 

The  secretary  of  the  Commission,  Capt.  Carl  F.  Palfrey,  accompanied  the  fleet  as 
far  as  the  head  of  the  Des  Moines  Rapids  Canal,  where  we  left  the  United  States  sur- 
vey boat  Illinois,  Chief  Assistant  Ockerson  accompanied  the  Patrol  all  the  way  to 
St.  Paul,  which  point  we  reached  without  damage  or  loss  at  10  a.  m.  on  May  2,  having 
passed  the  729  miles  in  one  hundred  and  sixty-one  and  one-half  hours,  or  at  an 
average  speed  of  4.52  miles  per  hour,  including  stops  that  were  made  for  coal,  to 
distribute  the  tile  bench  marks  (at  Genoa,  W^abasha^  Red  Wing,  and  Hastings),  to 
detach  and  tie  up  the  IllinaiSj  four  hours  at  Fountain  City  on  account  of  rafto,  one 
hour  at  Lake  Side  ou  account  of  wind,  and  seven  and  one-half  hours  at  Hastings  on 
account  of  the  danger  in  passing  rafts,  logs,  and  numerous  dikes  in  the  night.  About 
twenty-four  hours  in  all  was  consumed  in  these  stops,  making  the  running  speed 
5.31  miles  per  honr. 

The  party  was  subsisted  on  the  quarter  boat  Kentucky,  well  equipped  for  work, 
being  furnished  with  tackle,  tools,  furniture,  cooking  outiit,  table  and  kitchen  uten- 
Kils,  bedding,  towels,  napkins,  etc.,  no  per  aiem  being  allowed,  but  all  supplies  and 
labor  paid  for  by  the  Commission  on  properly  signed  vouchers. 

The  Kern  precise  levels  Nos.  1,  3,  and  5,  with  Kern  precise-leveling  »pds  Nos.  11, 
13, 18,  and  19,  with  the  accompanying  articles,  wei-e  assigned  to  the  party.  They 
are  the  same  kind  of  instruments  and  rods  as  are  described  in  the  report  of  the  Com- 
niission  for  1883,  page  55. 

On  landing  at  Pig  Eye,  2^  miles  below  St.  Paul,  we  immediately  set  to  work  to 
determine  the  necessary  instrumental  functions,  in  order  for  the  field  reduction  of 
the  work. 

(1)  These  are  the  value  of  one  division  of  the  level  tube  and  the  distance  at  which 
it  siibteuils  1  millimeter  on  the  ro<l. 

(2)  The  total  and  the  relative  value  of  the  wire  int-^rvals  in  each  instrument^  thus 
finding  the  space  intercepted  at  all  distances  by  the  wii-es  on  the  rod,  and  their  dif« 
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ference,  in  order  to  be  able  to  use  their  values  subsequently  to  check  the  readings 
made  and  to  find  from  the  wire  intervals  obtained  in  all  readings  the  length  of  the 
observation,  tables  being  constructed  at  once. 

(3)  The  amount  of  inequality  of  telescope  rings  to  enable  one  to  apply  the  proper 
conection  to  the  excessive  sights,  it  not  being  possible  to  eliminate  this  error  by 
adjustment^  and  it  not  being  a  quantity  that  can  be  readily  determined  like  that  of 
inclination  and  collimation. 

(4)  The  value  of  what  has  been  called  the  "A"  of  rods,  which  is  the  distance  from 
the  first  graduation  of  the  rod  to  the  bottom  of  the  spur.  Though  in  fact  it  is  100  mil- 
limeters less  this  quantity  that  is  applied,  all  readings  on  the  rods  being  100  millime- 
ters more  than  Ihe  distance  above  the  first  graduation.  It  is  always  necessary  to 
apply  this  quantity  when  one  observation  (as  backsight)  is  taken  on  a  rod;  and 
the  other  (as  ^foresight)  directly  on  the  bench  or  on  a  rod  graduated  from  the  bot- 
tom^ as  when  reading:  directly  on  a  copper  bolt  leaded  horizontally;  also  when  read- 
ing the  three  wires  directly  against  a  gauge. 

The  first  operation  necessary  is  to  make  this  di^itance  the  same  for  two  rods  that 
are  to  be  used  together.  I  devised  a  method  for  this  tliat  is  extremely  accurate. 
Owing  to  the  two  points  to  be  measured  between  being  in  different  planes,  it  is  very 
difficult  to  measure  this  quantity  directly.  After  they  were  made  approximately 
equal  the  instrument  was  mounted  on  a  stump  and  the  rods  alternately  on  another 
stump  about  of  the  same  height  and  about  8  meters  distant ;  the  center  wire  was 
then  set  by  elevating  screw  on  to,  st,^,  the  zero  of  graduation  and  the  bubble  read, 
and  then  the  rod  slightly  filed  off,  which  proved  to  be  the  longer,  as  determined  by 
the  readings  of  the  bubble.  When  the  bubble  read  the  same,  whichever  rod  waahel'd 
on  the  spike  the  "A's"  were  of  the  same  length.  The  absolute  length  of  **A"  can 
then  be  determined  very  closely  by  reading  on  the  rod  and  on  a  stick  set  on  the  same 
point  by  measuring  the'  difference  between  the  length  of  the  graduated  portion  inter- 
cepted and  the  length  of  stick  intercepted. 

The  magnifying  power  of  these  Keni  telescopes,  determined  by  comparing  the  vis- 
ual augleoetween  the  oxti-omc  wires  as  viewed  through  the  telescope  with  the  natu- 
ral angle  that  the  space  intercepted  between  these  wires  subtend  on  a  rod  at  the  same 
distance,  is  52. 

Each  instrument  was  provided  with  a  large,  square  umbrella  standing  5  feet  high 
to  protect  it  from  the  wind,  also  a  smaller  umbrella  to  jjrotect  it  from  the  sun.  The 
rod  supports  for  turning  points  were  footplates  or  pins.  Stakes  with  nails  in  their 
top  were  used  whenever  tne  ground  was  too  soft  for  other  supports.    The  footplates 

five  excellent  results  on  ground  in  which  there  is  sand  or  gravel  if  not  very  loose, 
he  pins  are  better  for  ground  loose  on  the  surface  or  for  woodland  where  there  is  a 
good  deal  of  vegetable  substance  in  the  soil. 

The  general  health  of  the  party  seemed  to  be  affected  during  the  first  four  weeks 
of  the  work.  Diarrhea  was  the  form. of  attack ;  this  was  probably  caused  by  change 
of  water.  After  this  the  health  of  the  party  throughout  was  good.  Assistant  Mann's 
ill  health  and  inexperience  with  this  particular  kind  of  work  made  it  necessary  1k> 
make  a  change  in  assistants.  He  was  therefore  ordered  back  to  office  on  May  27. 
A.  L.  Johnson,  appointed  by  the  office  as  assistant,  reached  the  field  and  began  work 
on  May  30.  All  of  the  party  excepting  the  chief  were  inexperienced  in  precise  level 
work. 

On  the  morning  of  the  6th  of  May  actual  field  work  was  begun  by  one  party;  O. 
W.  Ferguson,  observer.  Afternoon  of  the  same  day  Assistant  Mann  took  same  party 
and  began  work,  Assistant  Ferguson  working  with  the  other  party. 

Line  of  work. — It  being  conducive  to  good  work  to  operate  on  hard  and  well- 
settled  ground,  and  it  also  being  conducive  to  small  probable  error  to  shorten  the 
line,  the  line  of  work  followed  the  line  of  the  railroads  whenever  they  were  accessible 
to  the  river,  care  always  being  taken  to  set  the  foot  plate  or  pin  so  that  they  would 
not  be  disturbed  should  a  train  pass  by.  The  rear  support  was  never  disturbed  until 
the  forward  one  had  been  fixed,  thus  we  were  always  prepared  to  be  surprised  by  an 
express  or  freight  train ;  the  greatest  damage  they  could  do,  which  was  often  done, 
was  to  drive  the  instrument  from  the  track  just  before  being  able  to  complete  the 
forward  observation.  Work,  however,  can  be  carried  along  more  rapidly  on  railroad 
line  than  in  most  any  other  place,  there  being  no  brush  to  cut,  no  soft  ground  to  con- 
tend with,  and  the  grades  are  not  sufficiently  abrupt  to  interfere  with  the  length  of 
observation.  This  Hue  of  work  continues  from  St.  Paul  along  the  line  of  the  Chicago, 
Burlington  and  Northern  Railroad  to  a  point  Similes  below  Diamond  Bluff,  where  it 
leaves  this  road  and  follows  through  the  country,  through  Trenton,  Wis.,  crosses  the 
slough  of  Island  24,  down  Island  24  to  opposite  Red  Wing,  where  we  made  a  river 
crossing  by  reciprocal  leveling,  then  down  along  the  right  bank  to  Wacouta,  where 
we  reach  Lake  iPepin :  continues  along  down  the  right  bank  of  Lake  Pepin  to  2  miles 
below  Lake  City,  a  distance  of  29  miles  without  any  railroud ;  then,  via  Chicago, 
Milwaukee  and  Saint  Paul  Railroad,  along  the  right  bank  to  Wabasha,  Minn. ;  then 
along  the  right  bank  without  railroad  or  other  road  8  miles,  to  Alma,  just  above 
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which  town  we  made  another  river  crossing  over  into  Wisconsin;  then  the  line  fol- 
lowed the  Chicago,  Burljn^ton  and  Northern  Railroad  to  Winona,  where  we  made 
another  crossing  on  the  Chicago  and  Northwestern  Railroad  Bridge;  then  we  follow 
the  Chicago,  Wilwaukee  and  Saint  Paul  Railroad  and  cross  on  their  bridge  above 
La  Crosse  to  Wisconsin,  following  the  Chicago,  Burlington  and  Northern  Railroad 
to  Prairie  dn  Chien,  where  we  cross  back  to  the  Iowa  side  via  the  trestle  bridge  of  the 
Chicago,  Milwaukee  and  Saint  Paul  Railroad,  following  this  road  to  4  miles  be- 
low Bellevne;  thence  along  the  right  bank  of  river  to  opposite  Island  253,  crossing 
over  b^  reciprocal  leveling  and  following  the  left  bank  a  distance  of  10  miles  with- 
out railroad  to  Arnold  Landing,  where  we  reached  the  line  of  the  Chicago,  Burling- 
ton and  Northern  Railroad  again  and  follow  it  to  Savanna,  where  oar  work  con- 
.nectea  with  the  precise-level  bench  marks  established  by  the  Commission  in  1883. 
Thus  it  will  be  seen  that  84.4  per  cent  of  the  main  line  followed  the  railroads  and 
15.6  per  cent  followed  along  the  river  shore.  It  is  to  be  noticed  that  this  line  of 
precise  bench  marks  is  very  accessible  to  the  river,  yet  they  are  all  where  they  should 
remain  for  many  years.  Proper  sacrifice  was  always  made  to  keep  in  reach  of  the 
river. 

Moving  quarim'  6oat.— The  Kentucky  wa»  not  supplied  with  steam  power.  Hertim^ 
bering  was  very  weak,  though  the  planking  was  quit«  good.  The  boat  was  dropped 
by  hand  from  point  to  point  as  the  work  progressed.  This  was  done  as  far  as  pos- 
sible when^it  was  calm«.  At  such  times  the  work  of  moving  the  boat  was  easy,  but 
it  was  not  possible  alwavs  to  wait  for  calm  woather.  Also  when  it  appeared  to  be 
calm  in  one  place  it  would  be  quite  the  contrary  a  mile  or  two  distant.  No  little  anx- 
iety wa^  felt  in  passing  the  many  dikes  and  along  the  riprapped  shores  toward  which 
the  boat  would  often  manifest  a  strong  attraction,  what  with  the  wind  and  current 
trending  to  the  bank,  sometimes  it  scraped  the  rooks.  At  the  head  of  Island  46,  com- 
ing suddenly  under  the  protection  of  the  timber,  the  wind  having  before  kept  the 
Kentucky  oft'  the  shore,  she  all  at  once  started  for  laud,  and  crushed  a  skiff  before  she 
stopped  against  the  bank,  whifh  was  of  earth.  From  the  start  throughout  the  sea- 
son improvement  was  made  in  handling  the  boat.  The  best  results  could  be  obtained 
by  the  crews  of  six  oars  each  in  the  front,  a  sweep  on  each  side  in  front,  and  a  steer- 
ing sweep  behind.  In  this  manner  we  moved  the  boat  when  the  wind  was  quite 
a<l verse:  often  all  this  power  would  be  required  to  keep  the  boat  off  the  shore  while 
she  drifted  with  the  current,  llie  most  dangerous  navigation  was  through  Lake 
Pepin.  The  bluffs  are  very  high,  and  the  wind  uncertain,  blowing  only  in  spots  and 
indifferent  directions.  Out  in  the  lake  it  may  blow  offshore,  while  under  the  bluffs 
there  will  be  an  underwhirl  that  blows  toward  shore.  This  last  drove  us  to  the  rocks 
a  couple  of  times  in  spite  of  all  we  could  do,  but  with  the  aid  of  pike  poles  she 
touched  quite  gently;  then  by  hitching  a  line  pretty  well  back  she  was  towed  to 
harbor.  At  Kings  Coulee  such  a  violent  storm  came  up  that  the  spars  gave  way 
and  the  Kentucky  was  blown  h,ard  against  the  gravel,  but  one  party  reached  the  boat 
at  this  time,  and  she  was  kept  from  p<mnding  on  the  bottom  by  props  and  pikes 
until  the  storm  abated  and  the  spars  were  reset. 

Connections  with  old  work, — The  set  of  charts  furnished  me  were  plentifully  marked 
with  locations  and  short  descriptions  and  elevations  of  old  bench  marks.  These  were 
all  searched  for  whenever  our  line  passed  in  the  same  vicinity,  and  if  found,  accord- 
ing to  instructions,  side  lines  were  run  to  them  if  they  could  not  be  taken  in  the  main 
line.  Comparatively  but  few  of  them  could  be  found  and  a  large  proportion  of  those 
found  were  in  bad  condition,  the  nails  and  tacks  of  which  they  were  composed  in 
several  instances  being  rotted  loose.  Some  quite  permanent  old  bench  marks  were 
found  in  the  towns  along  the  route.  The  elevations  of  these  old  bench  marks  as 
given  on  th^  maps  were  a  source  of  some  annoyance.  We  never  could  check  with 
them  nor  come  within  from  a  foot  to  40  feet  of  any  constant  difference  from  these 
elevations.  Through  the  courtesy  of  the  Rock  Island  oflBce  more  recent  descriptions 
and  continuous  elevations  and  of  some  more  recent  bench  marks  were  furnished  me 
from  time  to  time.  In  some  ca^ses  this  information  was  a  little  behind  the  progress 
of  the  work,  but  otherwise  all  of  these  (of  which  I  submit  the  list)  that  were  near 
the  line. of  work  and  could  be  found  were  connected  with. 

All  of  these  gauges  found  were  also  tied  onto  and  the  datum  of  cities  passed  through 
were  connected  with  when  there  had  been  any  datum  established.  In  these  connec- 
tions with  the  old  benches  there  was  a  general  tendency  to  quite  good  agreement  for 
ordinary  levels,  with  some  trxceptions. 

The  elevations  furnished  in  **  gauges  and  bench  marks  "were  found  to  vary  1.2 
feet  in  the  widest  places  when  the  elevations  were  subsequently  determined  in  refer- 
ence to  Cairo  datum..  Elevations  were  also  quite  generally  taken  of  the  ''base  of 
rail"  in  front  of  depots  passed  on  the  line  of  work. 

No  old  bench  mark  connected  with  wjis  given  a  new  number;  it  was  designated  by 
its  old  number,  as  B.  M.  "  a,"  or,  if  it  had  no  nnnibev,  as  old  B.  M.  so  and  so. 

New  bench  marks. — These  were  of  two  denominations,  i>crinanent  and  temporary. 
The  permanent  on«'8  were  located  with  groat  care,  with  a  view  to  remaining  an  in- 
delinite  period.     They  were  most  all  set  where  they  could  be  easily  and  accurately 
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described,  as  at  interaections  of  roads,  corDers  offences,  close  in  the  comers  of  door 
yards,  many  of  tlieui  not  far  from  railroad  bridges,  close  to  the  limit  of  the  right  of 
way,  and  generally  on  the  railroad  side  of  the  fence.  This  kind  of  permanent  bench 
mark  was  designed  by  Chief  Assistant  J.  A.  Ookerson.  It  is  described  and  illustrated 
on  page  3485  oi  the  report  of  the  Commission  for  1891.  It  consists  of  a  vitrified  tile, 
manntactnred  by  the  Laclede  Fire-Brick  Company,  of  St.  Louis,  18  by  18  inches  on  the 
bottom,  4  inches  thick,  and  17i  bv  17i  inches  on  the  top.  The  letters  Mississippi  River 
Commission  are  marked  in  the  tile  before  iKiking ;  also  aronnd  the  center  there  is  cast 
a  circle,  which  is  the  characteristic  mark  of  the  bench  mark,  the  same  kind  of  a  tile, 
bnt  marked  with  a  square  and  triangle,  respectively,  being  used  for  survey  monu- 
ments and  triangulation  stations. 

In  the  center  of  this  circle  and  in  the  center  of  the  tile  a  hole  is  cut  1^  inches  deep 
and  three-fourths  of  an  inch  in  diameter.  Into  this  hole  is  leaded  a  copper  bolt 
three-fourths  of  an  inch  in  diameter  and  standing  with  rounding  top  one-third  of 
an  in^h  above  the  surface  of  the  tile.  The  top  of  this  bolt  constitutes  the  perma- 
nent bench  mark.  The  top  of  the  tile  is  set  about  3  feet  below  the  surface  of  the 
ground,  the  bottom  of  the  hole  being  first  tamped  hard  and  made  horizontal  by  try- 
ing it  with  a  common  hand  level  about  a  foot  long  before  the  tile  is  put  in  place.  It 
is  then  well  settled  and  the' edges  tamped  up  before  It  is  connected  with  as  a  perma- 
nent bench  mark.  Over  this  copper  bolt  and  concentric  with  it  is  set  an  iron  pipe  4 
inches  in  diameter  resting  in  a  flat  circular  recess  cast  in  the  tile  to  receive  it.  The  bot- 
tom of  this  wrought-iron  pipe  is  spread  about  three-fourths  of  an  inch,  making  it 
rest  better  on  the  pil)e  and  more  difficult  to  pull  off  of  its  seat  aft^r  the  earth  is 
tamped  around  it.  This  pipe  is  3  feet  11^  inches  long  and  surmounted  by  a  heavy 
cast-iron  cap  fastened  firmly  to  the  pipe  by  two  opposite  brass  screws  having  small 
square  heads.  On  this  cap  is  cast  the  letters  '^Mississippi  River  Commission,  U.  S. 
P.  B.  M.,  1891."  The  elevation  of  the  slightly  elevated  ring  in  the  center  of  the  top 
of  the  cap  constitutes  another  bench  mark,  its  elevation  being  determined  in  dupli- 
cate, the  same  as  any  other  bench  mark,  and  not  deduced  from  the  length  of  the  pipe. 
There  were  106  of  these  tile  bench  marks  furnished  for  the  line.  As  the  United 
States  steamer  Patrol  passed  up  the  river  these  were  left  in  the  town  along  the  line  in 
batches  of  from  eleven  to  twenty,  so  that  the  quarter  boat  need  not  be  so  much  loaded 
and  incumbered.  Tliey  were  set  in  places  that  distributed  them  well  over  the  dls- 
t-ance  covered.  Very  few  of  these  are  set  in  towns,  as  in  such  places  the  stone  piers, 
culverts,  and  rock  foundations  of  substantial  buildings  furnisn  excellent  places  to 
set  copper-bolt  bench  marks  in  these  rocks.  Their  location  can  be  perfectly  described, 
and  as  they  take  up  so  little  room  and  are  entirely  out  of  the  way,  they  are  rarely 
disturbed.  This  kind  of  permanent  bench  marks  are  made  of  copper  bolts  3  inches 
long  and  three-eighths  of  an  inch  in  diameter.  One  end  is  filed  fiat  or  slightly 
rounding;  the  other  is  upset  or  flattened  out.  A  hole  is  then  cut  by  a  stone  drill 
three-fourths  of  an  inch  in  diameter  to  snch  a  depth  that  if  the  bolt  is  to  be  set  ver- 
tically it  will  just  reach  the  surface  of  the  stone,  or  if  it  is  to  be  set  horizontally  it 
extends  about  one-fourth  of  an  inch  in  beyond  the  surface,  as  it  is  thus  better  i)ro- 
tected.    Melted  lead  is  then  poured  around  the  copper  bolt  in  position  and  tamped 

U.  8. 
in  compactly  by  punches.    The  letters      0    are  then  cut  around  the  copper  bolt  of 

P.  B,  M. 
Buch  siee  and  depth  that  they  will  last  many  years. 

This  kind  of  a  bench  mark  set  horizontally,  the  center  being  Vnarked  with  a  prick 
punch,  is  very  satisfactory ;  as  it  is  never  built  over,  it  will  not  be  worn  down  and 
can  not  easily  be  covered  with  rubbish. 

The  bench  marks  characterized  as  temporary  (T.  B.  Ms.)  were  made  of  stakes  care- 
fully driven  and  nails  driven  in  their  tops.  These  were  only  used  when  nothing 
better  could  be  found.  Usually  they  were  either  spikes  driven  in  stumps  or  in  the 
bases  of  trees,  or  the  highest  points  in  squares  worked  in  the  rock  of  culverts,  bridge 
piers,  bowlders,  or  in  the  natural  ledges  of  rocks,  and  marked  •'  U.  Q  S."  The  To- 
lation  of  all  marks  were  well  described  in  the  note  books. 

There  were  set  on  this  line  of  tile Permanent  Bench  Marks. .  106 

There  were  set  on  this  line  of  iron  cap Permanent  Bench  Marks. .  106 

There  were  set  on  this  line  of  copper  bolt Permanent  Bench  Marks . .    57 

Two  at  Hastings  cut  in  rock Permanent  Bench  Marks..      2 

Total  number  of  permanent  bench  marks 271 

The  number  of  temporary  bench  marks  of  sufficient  permanency  to  be  given  in 

the  final  list  of  descriptions , 214 

Number  of  old  Un  ited  States  b«  nch  marks  connected  with 49 

Komber  of  city  bench  marks  connected  with 7 

Number  of  gauges  bench  marks  connected  with 12 

All  of  these  points  in  number 653 
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are  described  in  the  list  of  descriptions  and  their  elevations  given  above  Cairo 
datum  plane  in  both  roeters  and  feet. 

In  the  main  line  of  work  there  were  396  stretches,  aggregating  484.68  kilometers; 
consequently  the  average  length  of  a  stret  h  was  1,224  meters. 

There  were  297  side  line  stretches,  aggregating  32,311  meters,  giving  109  meters  as 
the  average  length  of  a  side  line. 

Methods  of  work. — ^The  principle  followed  was  so  far  as  possible  to  divide  and  hx 
responsibility  so  that  no  member  of  Uie  party  would  feel  unimportant  but  that  any 
failure  would  to  a  degree  attach  to  h\fa,  also  to  educate  the  individuals  of  the  party 
np  to  appreciate  the  degree  of  precision  sought.  Men  diif'er  very  much  in  their  ideas 
of  exactness.  To  a  very  ignorant  man,  as  I  have  had  occasion  to  observe  in  previous 
yeai's,  a  distance  within  6  inches  is  considered  as  exactness. 

In  the  precise  level  work  an  unmeasurable  quantity  if  it  can  be  demonstrated  to 
exist  in  the  shape  of  an  error,  especially  if  of  a  constant  or  accumulating  character 
must  be  obviated  or  eliminated.  * 

The  observer  was  responsible  for  the  safe  handling  and  moving  of  his  instritmeut 
while  at  work,  he  being  the  only  person  that  handled  it. 

The  recorder  was  responsible  for  the  safe  keeping  of  the  note  book  and  for  writing 
in  all  necessary  data. 

The  rodmen  for  the  safe  handling  of  t.  e  rods  at  all  times  and  places.  This  is  a 
task,  for  they  take  up  a  good  deal  of  i  oom,  are  often  crowded  in  the  skitt's,  likely  to 
be  scratched  and  bruised  in  carrying  through  wire  fences,  woods,  and  among  other 
objects,  and  if  scratched  but  little  each  day  would  be  greatly  defaced  at  the  end  of 
the  season.  So  on  down  to  the  axmen  and  cook,  who  contribute  largely  to  the  suc- 
cess or  failure  of  the  work. 

At  the  beginning  of  work  the  errors  of  coUimation  and  inclination  are  reduced  to 
small  quantities  by  repeated  observations  and  reversals;  this  operation  generally  re- 
quires from  ten  to  fifteen  minutes.  Then  the  instrument  being  set  up  at  the  proper 
distance,  according  to  the  weather,  of  from  40  to  100  meters,  the  rod  on  the  bench 
mark  is  read,  the  recorder  quickly  takes  out  the  intervals  and  notices  if  they  bear 
the  proper  ratio  to  each  other,  writes  dOwn  the  size  of  bubble,  number  of  rod  read, 
and  makes  out  the  mean  of  the  three  wire  readings  and  writes  it  in  the  proper  column, 
l^robably  before  all  of  this  is  finished  the  observer  begins  to  read  the  fore  rod.  The 
fore  sight  is  thus  read  very  soon  after  reading  the  back  sight,  so  the  errors  due  to 
time  are  relatively  small.  The  instruments  and  rods  are  continuously  changing  their 
heights  for  some  time  at  least  after  being  set,  and  within  these  limits  the  longer  the 
time  the  greater  the  change ;  also  part«  of  the  instrument  become  difi'erently  ex- 
panded, and  the  refraction  due  to  a  difi'erent  air  floating  across  the  fore  sight  becomes 
difierent.  In  these  particulars,  time  errors,  I  believe  we  greatly  excel  doing  precise 
leveling  work,  by  generally  eliminating  errors  instead  of  attempting  to  measure 
them. 

The  best  general  elimination  of  refraction,  which  is  the  source  of  much  error,  is  to 
take  the  fore  sight  of  the  same  length  as  the  back  sight  and  through  the  same  air. 
The  bubble  was  always  read  in  the  center,  a  custom  that  was  introduced  by  U.  S.  As- 
sistant Engineer,  J.  B.  Johnson,  on  the  line  from  OarroUton  to  Biloxi.  It  is  by  far 
tlie  best  method,  most  precise,  and  reduces  the  necessary  office  work. 

The  recorder  keeps  the  sum  of  back  sights  and  fore  sights  running  equal  by  send- 
ing the  fore  rodman  long  or  short  the  needed  amount. 

At  the  close  of  the  work  the  errors  of  coUimation  and  inclination  are  measured  by 
reverse  observations  and  applied  together  with  the  error  due  to  inequality  of  telescope 
rings  all  summed  in  millimeter  per  meter  and  applied  to  the  amount  of  the  excess  of 
fore  sights  over  back  sights,  or  vice  versa,  with  the  proper  sign.  All  stretches  were 
duplicated  in  opposite  directions  by  the  same  level  party.  Until  we  reached  La- 
crosse, 140  miles  from  the  starting  point,  the  back  sights  were  uniformly  read  first; 
then  the  fore  si^ht  was  read.  On  receiving  the  recommendation  from  the  president 
of  the  Conmiission,  forwarded  to  me  by  Chief  Assistant  J.  A.  Ockerson,  that  the  back 
sights  and  fore  sights  be  taken  alternately  first,  this  system  was  then  adopted. 
It  eliminates  quite  completely  the  error  due  to  change  of  height  of  instrument  during 
observations,  but  it  does  not  eliminate  any  change  that  may  persistently  take  place 
in  tlie  change  of  heights  of  rod  supports  between  fore  sights  and  back  sights  on  the 
same  rod;  neither  does  any  other  system,  but  this  system  tends  to  magnify  this  error, 
as  at  every  alternate  station  the  time  elapsing  is  longer.  1  have  known  since  1881, 
when  for  some  time  during  freezing  weather  1  practiced  this  method,  that  better  re- 
sults could  be  obtained  in  this  way  than  by  always  taking  the  back  sight  first. 
This  method  during  this  season  showed  some  improvements  in  our  checking,  but 
nothing  very  marked,  as  there  appeared  to  be  very  little  constant  error  in  the  work 
previously. 

After  the  recorder  had  made  out  all  of  the  mean  wire  readings  and  summed  these 
and  the  total  int^'rvals  for  each  page  and  written  in  their  proper  ^daces  the  descrip- 
tions of  all  bench  marks  connected  witli,  lie  haudcil  the  notes  to  the  rodman  to  be 
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checked.  The  rodmau  then  went  over  the  work  of  the  reeordef,  checking  all  dedao< 
tions  and  signing  his  initials  at  the  foot  of  each  page,  showing  that  the  page  had 
been  checked  and  by  whom.  After  making  all  necessary  corrections  the  recorder 
called  off  the  interval  of  each  sight  and  the  rodman  called  back  to  him  the  distance 

given  in  meters  by  the  table  for  each  interval;  these  were  then  summed  for  both 
ack  sight  and  fore  sights.  Then  the  recorder  made  out  by  sammation  and  snb- 
Bti'action  the  difference  of  elevation  with  its  proper  sign.  If  the  run  under  consid-  - 
eration  were  a  ^'direct'' run,  the  back  sights  were  called  (+)  plus  and  the  fore 
sights  were  called  (— )  minus.  The  difference  was  then  taken  between  these  snms 
of  plus  and  minus  readings  and  the  forward  bench  (or  unknown  point)  referred  to 
therear  bench  (the  known  point)  from  which  it  had. been  determined,  with  the 
proper  sign  prefixed.  It  was  also  written  after  that  the  forward  bench  was  above 
or  below  the  rear  bench  as  there  was  an  excess  of  plus  or  minus  readings.  The  same 
object  was  reached  in  the  '' reverse''  line  by  always  considering  the  backsights 
( — )  minus  and  the  foresights  (+)  plus. 

The  length  of  each  stretch  was  made  out  at  the  same  time,  and  from  the  table  con- 
structed for  the  purpose  it  was  seen  whether  tlie  precision  of  the  work  of  the 
stretch  found  by  comparing  one  line  with  the  other  was  within  the  limit  of  error 

allowed,  which  was  3"^™.  v  Length  of  the  loop  in  kilometer  units.  If  it  came 
witiiin  this  it  was  passed  unless  something  was  discovered  that  discredited  one 
of  the  lines.  If  not,  it  was  rerun  until  this  limit  was  satisfied.  The  limit  of 
error  allowed  by  the  Commission  on  all  previous  precise  leveling  has  been  5*^'". 

VDistano#  in  kilometer  units  between  benches.  By  this  old  limit  the  allowable 
error  between  two  benches  1,200  meters  apart  would  be  6jild°^°^,  while  the  new  limit 
for  the  same  distance  would  be  4,647.  It  is  seen  that  the  new  limit  is  appreciably 
more  narrow  than  the  old.  This  having  been  done,  the  recorder  handed  the  noteH 
to  the  assistant  engineer  or  observer  who  looks  the  work  through  to  see  that  the 
lienches  ar6  rightly  numbered  and  referred  to,  that  the  differences  of  elevation  are 
reasonable,  correct  in  si^,  and  apparently  correct  in  amount.  All  of  these  results 
of  field  work  and  reduction  are  entered  on  a  field  tabulation  by  the  observers.  This 
tabulation  is  made  on  foolscap  paper  and  consists  of  nineteen  columns. 

Cohuuu  1  gives  the  name  and  number  of  the  B.  M.  under  consideration  and  to 
which  the  work  has  ben  carried. 

Column  2  gives  the  bench  from  which  it  was  determined. 

Column  3  gives  the  length  of  the  stretch  in  meterH. 

Column  4  gives  the  total  distance  in  meters  from  the  initial  point. 

Column  5  gives  the  observer,  and  whether  main  or  side  line. 

Column  6  gives  the  direction  of  line. 

Column  7  gives  the  differences  of  elevation  with  sign  and  also  the  mean  difference 
of  elevation. 

Column  8  gives  the  residuals  of  each  line  from  the  mean. 

Column  9  gives  the  summation  of  the  residuals  in  the  direct  line. 

Column  10  gives  the  same  quantities  for  the  reverse  line. 

Column  11  gives  the  probable  error  of  the  mean  difference  of  elevation  as  deter- 
mined for  each  stretch. 

Column  12  gives  the  probable  error  of  the  resulting  elevation  of  this  bench  as 
computed  from  the  start. 

Column  13  gives  the  elevations  as  carried  in  meters. 

Colnnm  14  gives  the  elevations  as  carried  in  feet. 

Coliunn  15  gives  the  elevations  in  feet  as  per  the  old  list. 

Column  16  gives  the  corrections  to  be  applied  to  old  elevations  to  bring  them  to  the 
precise  level  results. 

Columns  17  and  18  give  the  summation  of  the  residuals  of  each  observer  from  the 
start. 

Column  19  gives  the  remarks. 

From  this  tabulation,  using  the  lengths  of  stretches  and  residuals  from  the  mean  of 
each  stretch,  the  two  independent  lines  direct  and  reverse  are  plotted.  This  profile 
gave  the  tendency  of  the  errors*  also  the  total  deviation  of  the  two  lines.  On  this 
profile  was  put  various  other  information,  as  name  of  locality,  dates,  etc.  There  was 
no  marked  tendency  of  the  lines  to  show  a  constant  error.  The  divergence  of  the 
two  lines  and  more  could  be  readily  accounted  for  by  uncompensatea  accidental 
errors  of  observation.  The  lines  crossed  several  times.  The  greatest  deviation  from 
the  mean  in  the  field  plot  was  4  miles  below  Lynxville,  where  it  had  reached 
-f.  16.4  »"■.  and  — 16.4  ™'°.  =  32  8  ™"».  The  same  plot  showed  this  divergence  to  be 
4-  7.1 "".  —  7.1  ■»•".  at  the  end  of  the  work  at  Savanna.  The  plot  of  the  office  re- 
duction shows  the  lines  crossing  about  the  same  number  of  times,  but  the  origin  of 
the  residuals  in  three  stretches  were  reversed  in  the  field  work  bringing  the  lines 
nearer  together  in  places  above  but  showing  the  maximum  deviation  from  the  mean 
to  be  at  the  close  of  the  work  at  Savanna  -f  16.5"*'".  and  —  16.5™*".  being  about  the 
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same  +  15.9 '""™.  and  — 15.9*»"".  at  Dubuque,  Iowa.    At  no  place  does  the  divergenoe 
of  these  lines  reach  one-half  of  the  limit  [allowed  for  each  stretch]  8""".  i/ Distance 

of  loop  in  kilometers  after  the  start,  and  it  is  away  inside  here. 

All  bench  marks  established  and  old  points  connected  with  and  landing  of  the 
quarter  boat  were  marked  in  tbeir  proper  location  on  the  set  of  charts  furnished. 

mver  crossings. — ^In  making  river  crossings  the  system  of  reciprocdd  leveling  was 
used.  Two  observers,  one  on  each  side  of  the  river,  making  simultaneous  readings, 
give  the  best  elliAinatiou  of  refraction  and  a  perfect  elimination  of  curvature,  and 
when  combined  as  given  below  all  instrumental  errors  are  eliminated. 

The  instruments  are  set  up  on  opposite  banks;  10  meters  below  one  instrument 
and  above  the  other  good  stakes  are  well  driven  and  nails  in  tops  for  rod  supx^ortrt. 
Each  observer  then  takes  a  reading  on  the  rod  10  meters  distant  with  telescope 
normal  and  *'  level  direct.^'  With  the  rear  instrument  this  reading  is  a^back  sight; 
with  the  forward  instrument  it  is  a  fore  sight.  Each  observer  then  reads  ihe  long 
sight  across  the  river.  With  the  rear  iustriunent  this  is  a  fore  sight,  and  with  the 
forward  instrument  a  back  sight. 

The  Arst  reading  is  taken  with  telescojie  normal  level  direct. 

The  second  readin^^  is  taken  with  telescope  normal  level  reversed. 

The  third  reading  is  taken  with  telescope  inverted  level  reversed. 

The  fourth  reading  is  taken  with  telescope  inverted  level  direct. 

If  the  distance  is  too  long  for  direct  reading  on  the  rod,  which  will  be  the  case  when 
the  distance  is  over  240  meters,  target-s  are  moved  in  place  by  signals,  the  center  wire 
only  being  read  and  recorded  by  the  recorders  at  the  rod.  Each  ob'serverthen  reads 
the  short  distance  with  telescope  inverted,  level  reversed.  Then  the  parties  chanse 
sides  aud  read  in  the  same  manner.  The  mean  of  all  sixteen  of  these  results,  with- 
out applying  any  corrections,  is  one  determination,  in  which  all  errors,  including 
inequality  of  telescope  rings,  are  eliminated.  The  same  can  be  repeated  and  called 
the  reverse  line  or  these  results  may  be  combined  in  different  ways  for  inspection  to 
satisfy  the  observers  of  their  correctness  or  need  of  further  observations.  This  mean 
of  sixteen  observations  will  rarely  fall  outside  of  the  allowable  limit  of  error  if  the 
conditions  are  reasonably  favorable. 

Obstacle  to  good  ohsetmug. — In  the  work  of  precise  leveling  the  elements  that  are 
against  precision  and  that  must  be  contended  with  are:  First.  Ground  that  is  yielding. 
Second.  Wind,  which  shakes  both  the  instruments  and  rods,  changing  their  elevation 
during  observations  or  between  observations,  rendering  observing  slow  and  uncer- 
tain. Third.  A  want  of  uniform  temperature,  density,  and  humidity  in  the  air, 
causing  cbanj^es  in  refraction  sometimes  of  disastrous  magnitude.  Fourth.  Vibra- 
tions in  the  air,  caused  by  radiation  of  heat  either  from  the  ground  to  the  air  or  from 
the  air  to  the  ground,  causing  the  wires i;o  appear  to  dance  about  on  the  rods.  Fifth. 
Shining  of  the  sun,  causing  unequal  expansion  of  the  instruments  used. 

(1)  The  unsteady  ground  must  be  avoided  or  the  necessary  i>reoautions  taken  in 
setting  the  instruments  and  rods  and  provisions  for  moving  around  them  made,  such 
as  temporary  platforms  supported  away  from  the  instrument. 

(2)  During  windy  weather  the  rod  supports  must  betirm;  then,  unless  the  wind  is 
too  strong  for  the  rodmen  to  hold  their  rods  well,  the  large  umbrellas  furnish  suffi- 
cient protection  to  enable  one  to  continue  work.  Otherwise,  when  the  limit  is  about 
reached  work  should  be  discontinued. 

(3)  Irregular  refraction  can  often  be  detected  by  a  change  of  the  position  of  the 
wires  on  the  rod,  also  by  noticing  the  feeling  of  the  different  clouds  of  air  moving 
on  the  line;  the  defense  is  to  take  short  observations  and  quickly,  or  discontinue 
work. 

(4)  There  are  but  two  measures  that  can  be  taken  against  thb  bad  effect  introduced 
by  tremulous  air:  first,  by  setting  the  instrument  and  rods  in  such  positions  that  the 
lino  of  sight  will  not  lie  close  to  the  disturbing  surface ;  second,  by  shortening  shots. 
When  they  become  too  short  for  profitable  work,  before  this  dauciug  motion  ean  be 
narrowed  down,  which  is  about  35  meters,  work  should  bo  discontinued. 

(5)  The  sun  umbrella,  though  not  offering  complete  protection,  affords  enough  pro- 
tection to  enable  work  to  be  continued. 

Best  condiUons  for  work. — ^The  best  conditions  for  work  are  when  none  of  these 
causes  of  disturbance  obtain.  On  solid  ground,  of  uniform  configuration^  with  the 
wind  gently  blowing  about  a  mile  or  a  mile  and  a  half  an  hour,  sufficient  light  to 
read  well,  but  otherwise  entirely  cloudy. 

Aleaswe  of  precision, — This  is  found  in  the  answer  to  the  question  "How  close  does 
one  Hue  agree  with  the  other  line  between  the  same  points  run  by  the  same  party  in 
opposite  direction  f*  The  system  followed  in  the  work  and  manner  of  reading  threat 
wires  for  each  observation,  checking  on  the  intervals,  even  if  the  line  is  run  over  but 
once,  is  a  most  iniallihle  determination  of  the  difference  of  elevation  between  th«! 
two  })oints  within  narrow  limits.  This  fact  can  be  demoustrat>ed  from  the  results  of 
any  field  season.  One  learns  what  they  may  expect  from  what  experience  has  shown 
willhappoui  also  from  the  theory  of  probabilities,  of  the  liability  of  the  hapj/fiU- 
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ing  of  a  hypothetical  adverse  combination.  During  this  season's  work^  ot  the  768 
loops  or  1,596  lines,  only  9  have  shown  a  discrepancy'  us  large  as  ten  millimeters  and 
only  one  pair  of  lines  varied  as  much  as  21.5™"*  ttom  each  other.  These  were  mostly 
the  result  of  inexperienced  observers. 

If  there  are  ''constant"  errors  in  the  work,  their  sum  appears  in  the  residuals, 
though  the  mean  of  the  two  lines,  run  in  opposite  direction,  eliminate  them.  It  can 
be  safely  assumed  that  there  are  always  some  errors  of  the  nature  of  a  ''  constant," 
if  in  some  regions  it  is  rery  small.  Therefore,  the  probable  error  for  each  stretch  as 
computed  is  really  too  large  by  the  amount  of  this  constant  accumulation,  and  the 
probable  error  of  final  result  at  the  successive  benches,  as  c6mputed  from  the  initial 
point,  is  too  large  for  the  same  reason.  However,  the  probable  error  of  the  final  re- 
sult at  Savanna,  in  the  484.68  kilometers  in  the  field  rdduction  was  ^j^lS.S"^"".  In  the 
oflSce  reduction  it  became  ^t^^*^;  giving  the  probable  error  per  kilometer  of  the  final 
reduction  J^0.ei2^«"'\ 

The  precise  levels  of  the  Mississippi  River  Commission  have  been  followed  by 
ordinary  Y  levels  and  water  surfaces  oy  their  topographic  and  hydrographio  parties 
for  a  distance  of  about  1,000  miles,  and  no  error  has  been  discovered  U>  have  been 
made  in  the  precise  level  work.  This  shows  conclusively  the  absence  of  large 
errors.  This  fact  further  demonstrates  the  correctness  of  the  conclusion  that  the 
criterion  of  precision  is  a  reliable  one. 

Jieaulti  of  work. 

Kilometers.     Miles. 
Length  of  line  completed=inain  line=484.68=301.23 

side  liue8=  32.31=  20.07 

Total  line  of  completed  work  =516i99=  321.30 


liiunher 
of  times 
thst  line 
wsurun. 

Length  of  line 
iu  meters. 

Total  length 
of  single 
line  run. 

Thonsandths 

of  the  whole 

line  run. 

1 

515 

448,283 

10, 973 

43,884 

4,802 

3,738 

4,796 

615 
896,566 
32, 919 
175, 536 
24,010 
22,428 
88,368 

1 

868 

21* 

86 

9 

7 

9 

2 

3 

4 

5 

6 

8 

Total 

516, 991 
=321.3  miles. 

1, 190, 342 
=739. 8  miles. 

1,000 

Proportional  part  of  whole  line  run  more  than  twicc=13  per  cent.  Number  of 
single  mils  rejected  iu  all=ll.  Those  were  rejected  because  their  value,  as  com- 
pared to  the  mean  value  of  other  Hues  over  the  same  stretch  was  unreasonable,  con- 
sidering the  precision  of  the  work. 

Total  number  of  days  in  the  field 167 

Average  length  of  liue  completed  per  day miles . .  1. 924 

Excluding  the  24  Sundays  during  which  there  was  no  work  done,  the  average 
progress  per  day  becomes miles. .     2. 25 

The  casualties  happening  to  the  party  or  property  were  very  few.  The  quarter- 
boat  reached  Savanna  safely ;  the  instruments  suffered  from  no  serious  accident,  the 
most  severe  being  the  breaking  of  a  collimating  screw. 

Very  good  behavior  was  quite  uniformly  shown  by  the  crew,  though  three  men 
were  discharged  at  one  time  for  insubordination,  intoxication,  and  for  leaving  the 
boat  without  privilege.  I  noticed  that  gaming  cards  have  a  bad  efiect  on  a  crew. 
They  produce  laziness  and  are  quite  ccrt.ain  to  letvd  to  gambling  for  money.  No 
game  of  cards  was  subsequently  allowed  on  the  boat.  The  men  always  proved 
themselves  faithful  and  erocient.  Assistant  A.  L.  Johnson  developed  great  sVill  as 
an  observer.  The  success  of  the  work  is  also  due  to  the  care  of  recordi^rs  F.  B.  Wil- 
liams, I.  M.  Durfee  (who,  however,  left  the  party  after  the  first  three  weeks  ou  ac* 
connt  of  sickness),  and  John  P.  Baker. 
Respectfully  submitted. 

O.  W.  FKiKirsoN, 
U,  iS.  Attsistani  Engineer, 
Captr  Carl  F.  Palfrey, 

Corp»  of  Engineers,  U,  S.  A,, 

Secretary  of  the  Missiasippi  Fiver  Commission, 
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report  of  mr.  o.  w.  fergc80n,  assistant  engineer,  on  office  reduction  of 

precise  levels,  st.  paul  to  savanna,  1891. 

Mississippi  River  Commission, 

Office  of  the  Secretary, 
St.  LouU,  Moif  March  U,  J89g, 

Captain:  I  have  the  honor  to  present  my  report  on  ofiSce  reduction  of  precise 
level  work  between  St.  Paul,  Minn.,  and  Savanna,  111. 

Office  work  was  begun  on  October  22, 1881,  by  myself  and  Recorders  F.  B.  Williams 
and  John  P.  Baker. 

The  notes  of  this  work  are  contained  in  49  precise  level  note  books  Nos.  1915  to 
1963,  both  inclusive.  An  indeif  of  these  books  was  first  made,  showing  what  each  con- 
tained. This  and  other  information  was  properly  printed  on  the  covera  of  the  books. 

Observations  for  the  close  of  the  season  of  all  instrumental  factors  were  then  made 
for  Kern  levels  Nos.  1,  3,  and  4,  and  for  level  tubes  Nos.  3,  5,  and  6.  There  was  then 
made  a  recomputation  for  these  factors  of  the  observations  taken  at  the  beginning  of 
the  field  season  and  the  later  observations  also  computed  and  checked.  The  proper 
tables  and  values  were  then  made  out  for  all  observations.  The  values  as  found 
from  the  May  observations  were  used  to  the  middle  of  the  season ;  those  made  in  Oc- 
tober for  the  remainder  of  the  season. 

These  functions  were : 

Date  of  obserrfttion. 

(1)  Value  in  an^le  of  one  division  of  level  tube  No.  5,  and  the 

distance  at  which  one  division  subtends  1">*°  on  the  rod May  41, 891 

Value  of  the  same  for  the  same October  28, 1891 

Value  of  same  for  same  for  tube  No.  6 May  4, 1891 

Value  of  same  for  same  for  tube  No.6 October  27,1891 

Value  of  same  for  same  for  tube  No.  3 May  2, 1891 

Value  of  same  for  same  for  tube  No.  3 October  27, 1891 

(2)  Observations  to  find  the  value  of  each  interval  and  the  total 
interval  for  all  distances  for  the  Kern  level  teledcope  No.  1,  and 

construct  a  table  giving  the  distance  for  a  given  intervid May  4, 1891 

The  same  for  the  same September  25, 1891 

The  same  for  the  same October  27,1891 

The  same  for  the  same,  Kern  telescope  No.  3 May  4, 1891 

The  same  for  the  same,  Kern  telescope  No.  3 October  28, 1891 

The  same  for  the  same,  Kern  telescope  No.  4 May  4, 1891 

The  same  for  the  same,  Kern  telescope  No.  4 October  27, 1,891 

(3)  Observations  to  find  the  amount  of  inequality  in  millimeters 
I)er  meter,  with  sign  to  Kern  level  telescope  No.  1,  for  obser- 
vations   May  2, 1891 

The  same  for  the  same ^ October  27,1891 

The  same  for  the  same,  telescope  No.  3 May  4, 1891 

The  same  for  the  same,  telescope  No.  3 October  28, 1891 

The  same  for  the  same,  telescope  No.  4 May  4, 1891 

The  same  for  the  same,  telescope  No.4 October  27, 1891 

Comparisons  were  then  made  of  the  rods  XI,  XIII,  XVIII,  and  XIX,  with  the  aid 
of  hair-spring  dividers  and  magnifying  glasses ;  with  the  three  meters  laid  off  on  the 
15-foot  iron  bar  of  the  U.  S.  Cake  Survey,  it  being  standard  at  a  temperature  of 
69  0.7  F. 

Eight  measurements  were  made  for  each  rod,  o1>servations  being  taken  of  temper- 
ature ancKthe  measured  lengths  reduced  to  standard.  The  coefficient  of  expansion 
used  being  0.00000632,  deduced  from  the  legend  on  the  rod.  These  rods  all  proved 
to  be  a  little  longer  than  standard. 

A  r^sumd  of  au  of  their  values  was  then  made  in  tabulated  form. 


Tables  giving  the  values  of  instrumental  constants, 
INEQUALITY  OF  TELESCOPE  RINGS. 


No.  of 

tplo- 

scope. 


1 
1 
3 
3 

4 
4 


Date  of  ob- 
servation. 


May 
Oct. 
May 
Oct. 

M^y 

Oct. 


2.1891 
27, 1891 

4,1891 
28, 1891 

4, 1891 
27,1891 


Dates  to  be  nsed  betinreen. 


May  2  to  July  20, 1891 

July  21  to  October  19, 1891 

May  2  to  July  20, 1891 

July  21  to  Oct.  19, 1891  . . . , 
May  2  to  Aug.  10, 1891  . . . . 
Aug.  11  to  Oct.  19, 1891  .... 


Correction 

Value  of  P' 

in  millime- 

in  seconds. 

t«r8  iier 

meter. 

+0.028 

+0.000 

—2. 490 

-0.012 

—1.643 

—0.009 

+0. 768 

+0.004 

-7.077 

—0.034 

-3.254 

-0.016 
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*   Tables  giving  ih^  values  of  instrumental  ctfnstante — Continued. 
AITGULAR  VALUE  OF  WIRE  INTERVALS. 


No.  of 

telo- 

acope. 


1 
1 
I 
3 
3 
4 
4 


Date  of  ob- 
servation. 


May  4,1891 
Sept.  25, 1891 
Oct.  27,1891 
May  4,1891 
Oct.  28,1891 
May  4,1891 
Oct.  27,1891 


Dates  to  be  u<»6d  between. 


May  2  to  July  6, 1891  . 
Sept.  22  to  Oct.  19, 1891 

do 

May  2  to  Oct.  19, 1891. 

do : 

May  2  to  Sept  22, 1891 
Sept.  22  to  Oct  19, 1891 


First 
interval. 


Second 
interval. 


A. 

13 

7 

7 
8 
8 
8 

7 


m. 
59.04 
44.81 
4«.  81 
29.10 
29.62 
02.21 
56.32 


h. 
13 

7 
7 
8 
8 
9 
8 


m. 
56.04 
58.  bS 
56.13 
54.52 
55.54 
08.51 

3.00 


Length  of  iron  rod  used  to  connect  through  iron  jiipe  with  tile  P.  B.  Ms.  =1,221.0** 

ANGLE  IN  ONE  DIVISION  OF  LEVEL  TUBE. 


Total 
interval. 


h. 

27 
15 
15 
17 
17 
17 
15 


m. 

55.06 

43.53 

42.03 

23.  .'>8 

25.18 

10.71 

59.35 


No.  of 
tube. 

Date  of  ob- 
servations. 

3 
3 
5 
6 
6 
6 

May  4,1891 
Oct  27,1891 
May  4.1891 
Oct  28.1891 
May  4,1891 
Oct  27,1891 

Dates  to  be  used  between. 


May  2  to  July  20, 1891 

July  21  to  Oct.  19, 1891 

May  2  to  Ju ly  20, 1 891 

July  21 1<»  Oct.  19, 1891 

May  2to  July  20,1891 

July  21  to  Oct.  19, 1891 ^ 


Seconds  in 
1  division. 


1.860 
2.544 
1.643 
2.233 
1.622 
L086 


Subtends  1 
millimeter 
at  meters. 


114.  S 
8L1 

125.5 
92.4 

127,2 

190.1 


LENGTH  OF  "A,"  RODS  XI,  XIII,  XVHI,  AND  XIX. 


Ko.of 
rod. 


XI 
XIII 

xvm 

XIX 


Date  of 
measurement 


May  14,  1891 

do 

May  18,  1891 
....do 


To  be  used  between  dates. 


During  whole  season 

do 

do 


do 


DiHtancefh>m 
first  gradient 
to  foot  of  spur. 


Millimeters. 
45.10 
45.10 
44.45 
44.45 


"A»'  of  rod. 


Millimeter$, 
54.90 
54.00 
55.05 
65.55 


ROD  CORRECTION. 


No.  of 
rod. 


XI 
XTIT 

xvni 

XIX 


Date  of 
measurement 


Oct  81, 

do  . 

do  . 

do  ., 


1891 


To  be  used  between  dates. 


During  the  season 

dS 

do 

do 


Length  of  8 
meters  on  rod. 


MiUimet  rt. 
3000.357 
3000.406 
3000. 2a3 
3000.403 


Mean  length  of  the  4  rods  used  =  3000.357. 
Mean  Imigth  of  the  meter  used,  1000.119. 
Therefore  the  difference  in  elevation  between  any  2  Ijeuch  marks  will  be  numerically  greater  than 
that  given  by  0.1 19  millimeter  per  meter. 


A  relatively  large  change  is  noticed  in  the  values  of  inequalities  of  telescope 
rings  as  found  in  May  and  October.  This  was  to  be  expected,  as  the  wear  during 
the  season  is  cbnsiderable. 

A  new  set  of  wires  were  put  in  instrnment  No.  1,  and  observations  taken  to  find 
their  value  on  September  1&.  1  he  old  wires  had  slacked  down  and  become  useless. 
The  intervals  of  this  new  set  of  wires  were  found  very  little  changed  on  October  27. 
AhM>  the  intervals  in  instrument  No.  3  remained  quite  unchanged. 

One  wire  was  broken  out  of  instrument  No.  4  at  Dubuque,aud  it  was  not  repaired 
hi  time  to  be  used  but  one  day  in  the  tield  thereafter. 

Level  tubes  Nos.  3  and  5  increased  their  curvature  during  the  season:  that  of  tul>e 
No.  6  diminished.  Their  variation  must  have  been  due  to  the  way  tliey  bound  in 
the  level  case. 
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« 

No  individual  con*ectioBS  were  made  for  rods  from  bench  to  bench,  as  all  rods  were 
about  equally  concerned  in  the  resnlts^  and  the  tinal  correction  would  be  very  small. 

The  mean  value  of  a  meter  of  the  three  rods  used  1000.119""*.  Therefore  the  differ- 
ence in  elevation  between  any  two  bench  marks  will  be  numerically  greater  than 
that  given  by  the  quantity  0.  US'"™  multiplied  by  the  difference  in  elevation  in 
meteia. 

This  correction  was  applied  to  every  bench.  A  table  wa^  then  made  out  giving 
the  limit  of  discrepancy  in  millimeters  allowed  in  closing  a  loop  of  a  given  length  up 
to  7400»  from  the  formula  :  \ 

AUowlible  discrepancy =3'"™  VDistance  in  kil.  units  in  loop. 

Also  a  convenient  table  for  converting  meters  to  feet.  All  quantities  in  the  note 
books  affecting  the  reductions  were  then  checked,  and  each  item  marked  by  a  check 
mark  in  red  ink^  and  the  name  of  the  person  checking  signed  in  red  at  the  end  oi 
the  book. 

The  intervals,  distances,  mean  wire,  and  summations  of  each  page  were  checked ; 
also  all  three  wire  readiugs  w>ere  summed  at  the  bottom  of  each  page,  divided  by 
three,  and  seen  to  give  the  same  quantity  as  the  sum  of  the  moans. 

All  river  crossings  and  connections  with  gauges  and  horizontal  bolts  where  the 
bubble  is  read  away  from  the  center  were  recomputed.  These  quantities  for  each 
stretch  and  each  run  were  transcribed  on  computation  paper  and  the  length,  direc- 
tion, and  difference  of  elevation,  after  being  corrected  lor  errors  of  coliimatioii,  in- 
clination, and  telescope  rings,  with  its  sign  were  comput'Cd  and  written  out.  Thus 
an  entirely  new  computation  was  made.  It  was  then  compared  with  the  field  re- 
duction in  all  of  these  particulars.  If  any  differences  appeared  they  were  looked  up, 
even  to  the  tenth  of  a  millimeter,  to  see  how  they  had  arisen. 

Beginning  then  at  8t.  Paul  these  results  were  tabulated  anew  on  the  proper  sheets. 

Column  1  gives  the  lenfi|th  of  each  stretch  in  kilometers.  The  *  indicates  that  the 
B.  M.  is  not  in  the  main  line. 

Column  2  gives  the  bench  under  consjderation  to  which  the  line  has  been  carried. 

Column  3  gives  the  B.  M.  from  which  this  B.  M.  has  been  determined. 

Column  4  gives  the  continuous  sum  of  distances  in  the  main  line  f^om  the  initial 
point. 

Column  5  gives  the  direction  that  each  line  was  run. 

Column  6  gives  the  <lifforence  in  elevation  between  these  two  bench  marks,  with 
sign  of  each  run  and  the  moan  of  all. 

Column  7  gives  the  residuals  of  each  line  from  this  mean  difference  of  elevation. 

Column  8  gives  the  probable  error  of  each  stretch  =  0.6745   / — ^  7- 

V  m  (i»-l) 

Column  9  gives  the  probable  error  of  each  elevation  of  this  point  computed  through 
all  of  the  intermediate  benches. 

Column  10  gives  the  elevation  above  the  Cairo  datum  in  meters. 

Column  11  gives  the  elevation  above  Cairo  datum  plane  in  feet.     • 

Column  12  gives  the  rod  correction  to  be  applied  at  each  bench. 

Colnmn  13  gives  the  initial  of  the  observer  (F.=Ferguson,  J.=John8on,  M.=Mann, 
W.=Williams). 

All  of  these  quantities  have  been  rigidly  checked.  From  the  lengths  of  the 
stretches  in  the  main  lines  and  the  residuals  of  each  line  successively  summed  from 
the  initial  point  a  profile^of  the  office  reduction  is  made.  In  cases  where  more  than 
one  direct  or  reverse  line  was  run  the  mean  of  the  residuals  is  taken.  This  prolile 
gives  the  sign  of  the  errors  and  the  names  of  all  places  passed  through,  also  the 
numbers  or  names  c/f  bench  marks.  Tlie  full  line  is  the  direct  line;  the  dotted  line 
is  the  reverse  line,  both  of  which  are  independent  from  the  start,  excepting  that  the 
points  used  are  common  at  every  bench  mark  in  the  main  line.  The  distance  be- 
tween these  lines  at  any  bench  gives  the  sum  of  the  divergence  of  the  lines  at  that 
bench  from  the  start. 

To  show  on  the  profile  how  the  old  line  of  elevations  compares  with  the  precise 
level  elevations,  the  old  line  is  plotted  by  their  variations  from  the  precise  eleva- 
tions. They  are  shown  by  the  full  red  line.  When  the  red  line  is  below  the  mean 
precise  level  line  it  shows  that  the  old  elevations  were  too  low  by  that  amount. 

(1)  The  difference  in  sea  level  at  St.  Paul  on  old  B.  M.  "A"  is  5.850  feet,  the  Rock 
Island  office  sea  level  being  higher. 

(2)  Tlie  difference  therefore  between  Rock  Island  datum  as  given  at  St.  Paul  on 
old  B.  M.  ''A''  and  Cairo  datum  as  per  precise  levels,  27.11  feet.  Rock  Island  datum 
being  higher. 

(3)  The  difference  in  sea  level  at  Savanna  on  old  B.  M.  34  is  6.315  feet;  the  Rock 
Island  office  sea  level  being  higher. 

(4)  The  difference  therefore  between  Rock  Island  sea  level  as  given  at  Savanna 
on  old  B.  M.  31and  Cairo  datum  plane,  as  per  precise  levels,  is  27.575  feet,  Rock 
Island  datum *being  higher. 
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Connection  at  Savanna  was  madeibv  running  in  duplicate  from  old  United  States 

Senuanent  bench  marks  62,  63  and  60  to  our  T.  B.  M.  3513.  Tbus  three  indepen- 
ent  elevations  of  T.  B.  M.  353  were  found  after  applying  all  corrections.  They 
were  quite  concordant. 

The  mean  of  these  three  diflcrent  elevations  of  T.  B.  M.  353  was  taken  for  its  true 
elevation=:607.4oO  feet  above  Cairo  datum  plane.  The  elevation  of  this  T.  B.  M.,  as 
carried  down  from  Savannah  by  precise  levels  after  applying  rod  correction  = 
176.88604"' =580.340  feet.  Constant  to  be  added  after  all  corrections  are  made  = 
8.26314'n=27.11  feet. 

The  number  of  i)oints.  of  which  thp  elevation  is  computed  is  696.  The  number  of 
points  described  in  the  list  of  bench  marks  is  553. 

All  elevations  are  first  determined  in  meters  and  then  converted  into  feet. 

No  large  error  was  found  in  the  field  reduction.  One  error  of  10™™,  one  of  6™™, 
and  one  of  3™™,  several  of  over  1™™,  and  quite  a  number  with  magnitude  less  than 
l™"*.  The  probable  error  of  the  final  result  is  computed  for  each  bench  by  obtain- 
ing the  square  root  of  the  sum  of  the  squares  of  the  probable  errors  of  eaoli  stretch 
intervening  between  it  and  the  initial  point.  This,  for  the  last  bench  in  the  line, 
gives  the  probable  error  to  be  13.77"'™. 

To  find  the  probable  error  per  kilometer,  we  assume  the  whole  line  of  484.68  kilo- 
meters to  be  divided  into  stretcnes^of  1  kilometer  in  length.  Then  the  probable 
error  per  kilometer  will  be  such  that  4^.68  times  its  square  will  give  the  square  of 
13.77™",  ....  484.68x«=(13.77)»  ....  22.015x=13.77.  Probable  error  per  kilometer 
=x=^0.625™™. 

The  value  found  fbr  x  for  the  first   50  kilometers  was ^0.66 

The  value  found  for  x  for  the  first  100  kilometers  was J:^  0. 65 

The  value  found  for  x  for  the  second  100  kilometers  was ^  0. 66 

The  value  found  for  x  for  the  third  100  kilometers  was i  0. 61 

The  value  found  for  x  for  the  fourth  100  kilometers  wa« * J^  0. 58 

Th<j  value  found  for  x  for  the  last  85  kilometers  was =f  0. 60 

Running  very  regtilarly  and  showing  that  all  the  work  is  of  about  the  same  grade 
of  precision. 

Recorders  F.  B.  Williams  and  John  P.  Baker  have  assisted  me  in  this  final  compu- 
tation, aud  are  to  be  commended  for  their  rapidity,  accuracy,  and  comprehension  of 
the  work. 

The  work  of  checking  the  conversion  of  meters  to  feet  on  Mr.  Paige's  tabulation 
from  Duluth  to  St.  Paul,  and  appending  the  elevations  in  meters  and  feet  to  his 
description,  has  also  beeu  done. 
Respectfully  submitted. 

O.  W.  Ferguson, 
U»  S,  AssUtani  Engineer , 
Capt.  Carl  F.  Palfrey,  • 

Secretary  Musieeijjj^i  River  Commission, 
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3038   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY, 

DESCKIPtlONS  AND  ELEVATIONS  OF  PRECISE  BENCH  MARKS  BETWEEN  8T.  PAVL^  MIK- 

NE80TA,  AND  SAVANNA,  ILLINOIS. 

[Note — Elevations  are  given  In  meters  and  feet  above  the  Cairo  datnm  plane.  A.  P.  B.  M.  is  a  pre- 
cise l>encb  mark  which  is  set  with  special  care  so  as  to  bo  praotioally  peiTnauent.  A.  T.  B.  M.  is  a 
temporarv  bench  mark  whose  elevation  is  as  well  determined  as  the  P.  B.  M.,  bat  which  is  not  regarded 
as  specially  permanent.  To  reduce  to  mean  Gulf  level  at  Biloxi,  Hiss.,  subtract  21.26  feet  (prelimi- 
nary value)  from  the  elevations  here  given.  These  bench  marks  were  established  in  1891.  One  meter 
=  3.2808693  feet.] 

U.  S.  T.  B.  M.  1  is  in  St.  Paul,  on  the  sontheast  corner  of  Washington  and  Eagle 
streets,  on  curbing,  directly  over  the  center  of  inlet  grating,  being  the  highest  part 
of  square  cut  in  the  granite. 

Elevation,  224.5248  meters.    736.637  feet. 

U.  S.  P.  B.  M.  65  is  in  8t.  Paul,  on  the  sontheast  comer  of  Washington  and  Eagle 
streets,  9.2  feet  from  the  south  side  of  Washington,  1.0  foot  above  the  old  city  store- 
house ^hich  stands  on  the  east  side  of  Eagle,  in  center  of  a  regulation  tile  18  inches 
square  and  4  inches  thick,  set  2}  feet  below  the  surface  of  ground,  being  the  top  of 
a  |-inch  copper  bolt  leaded  vertically. 

Elevation,  223.8449  meters.    734.406  feet. 

U.  8.  P.  B.  M.  66  is  tox)  of  cap  over  iron  pipe  4  inches  in  diameter  and  4  feet  long, 
set  directly  over  and  concentric  with  U.  S.  P.  B.  M.  65,  and  standing  16  inches  above 
ground. 

Elevation,  225.0646  meters.    738.408  feet. 

U.  S.  P.  B.  M.  67  is  in  St.  Paul,  on  the  left  bank  of  the  Mississippi  River,  on  the 
shore  pier  of  Wabasha  Street  Bridge,  on  the  northwest  corner  of  the  upper  pier,  6 
inches  from  bridge  seat  stone,  being  the  top  of  copx>er  bolt  leadecl  vertically, 

marked     O 

Elevation,'  222.0624  meters.    728.558  feet. 

U.  8.  P.  B.  M.  68  is  in  St.  Paul,  on  the  left  bank  of  the  Mississippi  River,  on  lower 
wing  wall  of  Kansas  City  and  St.  Paul  Railway  Bridge,  4.76  feet  above  the  lower  end 
of  bridge  seat  course  and  2.75  feet  back  from  its  front  edge,  being  top  of  copper  bolt 

U.S. 
leaded  vertically,  marked      o 

Elevation,  220.4215  meters.    723.174  feet. 

Old  U.  S.  B.  M.  "A"  is  in  St.  Paul,  on  the  left  bank  of  the  Mississippi  River,  on 
the  lower  bench  of  retaining  wall  of  embankment  of  the  Chicago,  St.  Paul  and 
Kansas  City  Railway  Bridge,  being  the  highest  point  of  ring  cut  in  top  of  stone 
marked  "0''. 

Elevation,  221.6380  meters.    727.165  feet. 

U.  S.  P.  B.  M.  70  is  in  St.  Paul,  about  100  feet  west  of  Jackson  street,  on  the  north 
side  of  railroad  tracks  opposite  the  Diamond  Joe  Freight  Depot,  at  the  east  end  of 
retaining  wall  and  4  inches  back  of  its  face,  being  the  top  of  copper  bolt  leaded  in 
regulation  tile. 

Elevation,  220.8730  meters.    724.655  feet. 

U.  S.  P.  B.  M.  71  is  top  of  cap  over  iron  pipe  set  over  P.  B.  M.  70,  about  14 inches 
above  ground. 

Elevation,  222.0925  meters.    728.656  feet. 

U.S.  P.  B.  M.  72  is  on  the  St.  Paul  City  court-house.  Fifth  and  Wabasha  streets,  on 
the  west  end  of  doorsill  of  the  south  entrance  to  basement,  6  inches  from  either  wall, 

being  the  top  of  a  copper  bolt  leaded  vertically,  marked  p,  g^. 

Elevation,  243.9006  meters.    800.206  feet. 

Old  IT.  8.  B.  M.  2^  of  survey  of  1889  is  in  St.  Paul,  on  north  abutment,  east  side, 
lowest  step  of  wing  wall  of  Chicago,  St.  Paul  and  Kansas  City  Bridge,  about  2  inches 
from  its  face ;  also,  about  2  inches  from  the  second  step,  said  to  have  been  marked 
by  a  scratch  *'t",  now  being  highest  point  in  square  cut  in  stone. 

Elevation,  217.9797  meters.    715.163  feet. 

Gauge  of  the  Signal  Service  is  in  St.  Paul,  at  the  upper  end  of  the  St.  Louis,  St. 
Paul  and  Minneapolis  Packet  Company's  dock. 

Elevation  of  gauge,  zero  214.7583  meters.    704.594  feet. 

Gauge,  U.  S.  Engineers  is  in  St.  Paul,  about  50  feet  above  the  lower  end  of  the  St- 
Louis/St.  Paul  and  Minneapolis  Packet  Company's  docks. 

Elevation  of  gauge  zero,  214.9138  meters.    705.104  feet. 

U.  S.  P.  B.  M.  73  18  in  the  east  end  of  St.  Paul,  on  the  southeast  side  of  the  wall 
which  is  on  the  southeast  side  of  Schmidt  &  Coustauz's  brewery,  about  120  feet  north 
from  railroad  tracks  and  30  feet  from  the  sand-rock  bluff,  being  a  copper  bolt  in  tile 
set  3  feet  below  ground. 

ElevaUon,  219. 1865  meters.    720.107  feet. 
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U.  S.  p.  B.  M.  74  is  top  of  oap  on  iron  pipe  aet  over  P.  B.  M.  73,  Btauding  about  12 
inches  above  ground. 

Elevation,  220.7060  meters.    724.108  ^et. 

P.  B.  M.  75  is  1,174  feet  below  the  depot  at  Daytons  Bluff,  1,890  feot  below  the 
water  tank  and  1^  feet  west  of  the  west  fence  of  the  Chicago,  Milwaukee  and  St. 
Paul  Railway,  at  the  soutli  end  of  ^ate,  at  runway  leading  to  the  railroad  embank- 
ment, being  top  of  copper  bolt  in  tile. 

Elevation,  218.9381  meters.    718.307  feet. 

P.  B.  M.  76  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  75,  standing  about  a  foot 
above  the  surface. 

Elevation,  220.1556  meters.    722.802  feet. 

T.  B.  M.  8  is  about  720  feet  below  Highwood  Station,  midway  between  tracks,  on 
a  stone  monument  7  inches  square,  being  the  highest  point  in  small  square  cut  on  top 
snr&ce. 

Elevation,  221.8780  meters.    727.953  feet. 

T.  B.  M.  9  is  about  3,010  feet  below  Highwood  Station,  between  the  Chioago,  Bur- 
lington and  Northern  and  the  Chicago,  Milwaukee  and  St.  Paul  tracks,  on  the  east 
end  of  stone  culvert  under  th^  Chicago,  Milwaukee  and  St.  Paul  tracK,  on  coping 
stone,  being  tiie  highest  point  in  square. 

Elevation,  218.8722  meters.    718.091  feet. 

T.  B.  M.  10  is  about  li  miles  below  Higl^ood  Station,  opposite  the  foot  of  Pig  Eye 
Lake,  several  hundred  met  below  railroad  cut,  at  the  we^t  foot  of  embankment,  by 
P.  B.  M.  77,  on  a  very  large,  conspicuous  granite  bowlder,  being  the  highest  point  in 
square. 

Elevation.  222.9746  meters.    731.551  feet. 

P.  B.  M.77  is  about  1^  miles  below  Highwqod,  opposite  the  foot  of  Pig  Eye  Lake, 
at  the  west  fence  of  the  Chicago,  Milwaukee  and  St.  Paul  right  of  way  on  its  east 
side,  about  60  feet  below  the  large  granite  bowlder  carrying  1 .  B.  M.  10,  being  a  cop- 
per bolt  in  tile. 

Elevation,  221.3748  meters.    726.302  feet. 

P.  B.  M.  78  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  77,  standing  14  inches  above 
ground. 

Elevation,  222.5934  meters.    730.300  feet. 

T.  B.  M.  11  is  about  1,350  feet  above  the  depot  at  Red  Rock,  140  feet  south  of  a  large 
bowlder  lying  at  the  west  foot  of  bank  overgrown  with  vines,  9  feet  east  of  the  west 
right-of-way  fence,  35  feet  northeast  from  an  oak  tree  1  foot  in  diameter,  blazed^ 
being  highest  point  in  square  cut  on  embedded  bowlder. 

Elevation.  227.4685  meters.    746.294  feet. 

T.  B.  M.  12  is  in  New^rt,  Minn.,  on  the  southeast  comer  of  lot  belonging  to  and 
at  the  residence  of  Mr.  H.  A.  Jones^  depot  assent  of  the  Chicago,  Milwaukee  and  St. 
Paul  Railway,  on  the  top  of  heavy  iron  rod  oriven  into  the  ground  marking  his  cor- 
ner on  the  northeast  edge  of  rod. 

Elevation,  232.8657  meters.    764.002  feet. 

P.  B.  M.  79  is  in  Newport,  Minn.,  on  the  northeast  comer  of  lot  belonging  to  and 
at  the  residence  of  Mr.  H.  A.  Jones,  depot  agent  of  the  Chicago,  Milwaukee  and  St. 
Paul  Railwa;^,  set  exactly  on  the  comer  as  per  original  gas  pipe,  removed,  being 
copper  bolt  in  tile. 

Elevation,  231.6946  meters.    760.160  feet. 

P.  B.  M.  80  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  79,  standing  about  4  inches 
above  surface  of  ground. 

Elevation.  232.9184  meters.    764.158  feet. 

^Id  If.  8.  B.  M.  12,  also  called  old  P.  B.  M.  3,  is  at  Newport  Landing,  80  feet  above 
the  upper  warehouse^  in  top  of  led^e  two-thirds  of  the  way  up  the  river  bank,  being 
the  top  of  a  large  ring  bolt,  with  nng. 

Elevation,  217.3881  meters.    713.22S  feet. 

P.  B.  M.  81  is  at  St.  Paul  Park,  at  the  southwest  comer  of  Broadway  and  Third 
street,  on  the  Syndicate  Block,  on  the  east  end  of  doorstep,  being  the  top  of  a  copiier 

bolt  leaded  vertically,  marked 

P  B  M 

Elevation,  233.3846  meters.    7*65.704  feet. 

T.  B.  M.  14  is  on  the  street  between  St.  Paul  Park  and  Pullman,  named  Tenth  avenue 
at  its  south  line  and  15  feet  west  of  the  right  of  way  of  the  Chicago,  Burlington  and 
Northern  Railway,  being  top  of  iron  gas  pipe. 

Elevation,  235.5450  meters.    772.792  feet. 

P.  B.  M.  83  is  between  St.  Paul  Park  and  Pullman,  on  the  north  side  of  Tenth  avenue 
and  1^  feet  east  of  the  west  right-of-way  limit  of  the  Chicago,  Burlington  and  North- 
em  Railway,  being  top  of  copper  bolt  in  tile. 

Elevation.  234.9214  meters.    770.746  feet. 

P.  B.  M.  84  is  top  of  cap  on  iron  pipe  set  over  P.  B.  H.  88,  standing  1  foot  above 
ground. 

Bleraiiaiii  288.1880  meten.    774.788  Ibei. 


•rfvte,   .n. 
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T.  B.  M.  17  is  If  miles  below  Pnllman  Station,  1,870  feet  south  of  Tibbits  Crossinff 
in  the  upper  part  of  a  long  rock  cut,  on  the  west  side  of  the  Chicago,  Burlington  and 
Northern  track,  about  2  feet  above  the  tien,  on  a  very  hard  and  prominent  point  of 
ledge,  being  the  highest  point  in  square,  m^ked  U.  S.  B.  M. 

Elevation,  233.4363  meters.    765.874  feet. 

T.  B.  M.  20  is  at  the  head  of  Nininger  Slough,  at  the  south  foot  of  the  Chicago,  Bur- 
lington and  Northern  embankment,  just  north  of  where  P.  B.  M.85  is  located,  being 
a  6-inch  wire  spike  in  oak  stump. 

Elevation,  219.6993  meters.    720.805  feet. 

P.  B.  MJS5  is  opposite  the  head  of  Nininger  Slongh,  1^  feet  north  of  the  sonth  line 
of  the  Chicago,  Burlington  and  Northern  right-of-way  fence,  about  30  feet  from  a 
blazed  oak  tree  standing  in  field,  facing  the  P.  B.  M.,  and  being  the  top  of  copper 
bolt  in  tile. 

Elevation,  217.6546  meters.    714.096  feet. 

P.  B.  M.  86  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  85,  standing  14  inches  above 
ground. 

Elevation,  218.8785  meters.    718.112  feet. 

T.  B.  M.  22  is  behind  Island  18, 1,140  meters  above  the  upper  culvert  at  foot  of  Nin- 
inger Slough,  several  feet  north  of  the  Chicago,  Burlington  and  Northern  track,  9 
feet  below  a  small  wooden  box  culvert  under  track,  being  the  highest  point  in  square, 
cut  on  an  embedded  sandstone.  • 

Elevation,  217.4284  meters*    713.354  feet. 

P.  B.  M.  87  is  directly  opposite  the  foot  of  Nininger  Slough,  on  the  west  end  of  cul- 
vert under  the  Chicago,  Milwaukee  and  St.  Paul  track,  on  the  coping  stone,  5.7  feet 
south  of  the  center  of  culvert,  being  the  top  of  copper  bolt  leaded  vertically,  marked 
"TJ.8." 
P.B.M.    , 

Elevation,  216.9060  meters.    711.640  feet. 

Old  U.  S.  B.  M.  36  is  at  toot  of  Nininger  Slongh,  about  60  feet  from  river  bank,  be- 
tween culverts,  250  feet  below  the  upper  culvert,  where  P.  B.  M.  87  is  located,  and 
450  feet  above  the  Franklin  Coulee  Culvert,  on  a  14-inoh  elm,  marked  with  a  cross, 
being  a  spike  in  the  north  root. 

Elevation,  214.1856  meters.    702.715  feet. 

Old  U.  S.  B.  M.  23,  also  called  Old  P.  B.  M.  4,  is  about  700  feet  below  the  month  of 
Nininger  Slough,  between  railroad  tracks,  at  the  Franklin  Coulee  Culvert,  on  the 
upper  end  of  coping  stone,  being  the  highest  point  in  square. 

Elevation.  217.7940  meters.    714.554  fe<)t. 

T.  B.  M.  23  is  on  left  bank,  about  li  miles  above  Hastings,  Minn.,  at  prominent 
point  of  bluff,  1,103  meters  above  the  crossing  of  Chicago,  Burlington  and  Northern 
and  the  Stillwater  branch  of  the  Chicago,  Milwaukee  and  Stl  Paul,  midw»r  between 
tracks,  being  the  highest  point  in  square  cut  on  a  large  sandrock,  marked  U.  S.  B.  M. 
The  same  letters,  but  very  large,  are  cut  in  the  face  of  the  sand  blnff  Just  back. 

Elevation,  217.6597  meters.    714.113  feet. 

P.  B.  M.  88  is  onposite  Hastings,  on  the  line  of  the  Chicago,  Burlington  and  North-' 
em  Railway,  108^  feet  eastward  from  center  of  track  and  169f  feet  sonth  from  its 
crossing  with  the  Stillwater  branch  of  the  Chiosf^o,  Milwaukee  and  St.  Paul,  Just 
west  of  wire  fence  and  north  of  the  gate  through  it,  leading  tothehoaae  of  Thomas 
McDermott,  being  top  of  copper  bolt  in  tile. 

Elevation,  216.9i613  meters.    711.822  feet. 

P.  B.  M.  89  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  88,  standing  1  foot  above 
ground. 

Elevation,  218.1828  meters.    715.829  feet. 

P.  B.  M.  96  is  opposite  Hastings,  on  the  line  of  the  Chicago,  Milw«akee«nd  St.  Panl,  . 
935  feet  up  the  track  from  the  draw  pier  of  the  Hastings  Bridge,  at  Bridge  No.  270, 
over  slough,  on  the  east  end  of  north  abutment,  at  the  sontii  part  of  cnryeof  coping 
stone,  being  the  highest  point  in  square  marked  U.  S. 

Elevation.  216.7914  meters.    711.264  feet. 

P.  B.  M.  97  is  at  Hastings,  Minn.,  on  the  draw  pier  of  the  Ohioaf^,  Milwaukee  and 
St.  Paul  Railway  Bridge,  on  the  upstream  side  top  of  masonry,  6  mches  south  of  the 
gangway  leading  from  draw  pier  to  the  upper  breakwater  crib. 

Elevation,  217.9101  meters.    714.935  feet. 

U.  S.  gauge  at  Hastings,  Minn.,  above  the  drawbridge  of  the  Chicago,  Milwaukee 
and  St.  Paul  Railway,  on  the  southwest  corner  of  the  upper  breakwater  crib,  being 
a  staff  gauge  spiked  to  the  timbers. 

Elevation  of  gauge  zero,  210.4230  meters.    690.370  feet. 

T.  B.  M.  26  is  723  meters  above  the  upper  end  of  the  Chicago,  Burlington  and  North- 
em  trestle  at  Point  Douglas,  on  the  east  side  of  track,  at  the  base  of  the  rock  cut,' 
about  80  feet  above  the  center  of  E.  H.  Whit  taker's  house,  178  feet  above  the  upper  . 
end  of  the  railroad  bridge,  which  is  midway  between  the  houses  of  G.  H.  Campbell  \ 
and  E.  H.  Whittaker,  being  a  square  cut  on  ledge  directly  under  P.  B.  M.  90.  \. 

Elevation,  222.1664  meters.    728.899  feet.  \^ 
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P.  B.  M.  90  is  723  meters  above  the  npper  end  of  the  Chicago,  Burlington  and  North- 
em  trestle  at  Point  Douglas,  on  the  east  side  of  track,  in  face  of  rock  cut,  80  feet 
above  the  center  of  E.  H.  VVhittaker's  house,  178  feet  above  the  npper  end  of  railroad 
bridge,  which  is  halfway  between  the  houses'bf  Gt,  H.  Campbell  and  E.  H.  Whittaker, 

being  center  of  copper  bolt  leaded  horizontally,  marked     0      and  directly  over 

F«  ]>•  oi., 

T.  B.  M.  26. 

Elevation,  223.2416  meters.    732.427  feet. 

T.^.  M.27  is  at  l*rescott,  Wis.,  on  the  west  pier  of  the  Chicago,  Burlington  and 
Northern  Bridge  over  the  St.  Croix  Riyer,  on  the  south  side  of  track,  on  top  stone, 
being  highest  point  in  square  marked  U.  S.   . 

Elevation,  2X8.9238  meters.    718.260  feet. 

P.  B.  M.  91  is  at  Prescott,  Wis.,  on  the  east  pier  of  tbe  Chicago,  Burlington  and 
Northern  Bridge  over  the  St.  Croix  River,  on  the  north  end  of  bridge  seat,  being  a 

"U.S." 
copi)er  bolt  leaded  vertically,  marked      0 

Elevation,  218.0010  meters.    715.233  feet. 

T.  B.  M.  28  is  at  Prescott,  Wis.,  at  the  east  end  of  the  Chicago,  Burlington  and 
Northern  Bridge  over  the  St.  Croix  River,  on  the  north  side  of  track,  2^^  feet  from  • 
rail,  on  retaining  wall  1  foot  east  of  its  west  end,  being  highest  point  in  square. 

Elevation,  219.8814  meters.    721.402  teet. 

T.  B.  M.  30  is  about  If  miles  below  the  bridge  across  the  St.  Croix  River  at  Prescott, 
about  15  feet  eastward  from  center  of  track  at  foot  of  bank,  about  133  meters  below 
the  (/hicago,  Burlington  and  Nortliorn  Bridge  over  Pine  Coulee,  and  about  65  feet 
below  milepost  24,  just  below  P.  B.  M.  92,  being  the  highest  point  in  square  cut  on 
bowlder. 

Elevation,  215.1188  meters.     705.777  feet. 

P.  B.  M.  92  is  about  If  miles  below  the  bridge  across  the  St.  Croix  River  at  Pres- 
cott, 125  meters  below  the  Chicago,  Burlington  and  Northern  Bridge  across  Pine 
Coulee,  38  feet  below  milepost  24  and  5  feet  west  of  the  east  wire  fence  of  the  right 
of  way,  being  the  top  of  copper  bolt  in  tile. 

Elevation,  215.6162  meters.    707.409  feet. 

P.  B.  M.  93  is  top  of  cap  on  iron  pipe  set  over  F.  B.  M.  92,  standing  1  foot  above  sur- 
face. 

Elevation,  216.8336  meters.    711.403  feet. 

T.  B.  M.  32  is  about  3|  miles  below  Prescott,  Wis.,  at  the  south  end  of  bridge  562  of 
the  Chicago,  Burlington  and  Northern  track,  2^  feet  west  from  the  east  end  of  the 
ground  sill,  being  top  of  wire  spike  in  center  of  square  cut  in  the  timber. 

Elevation,  215.2749  met^r«.    71X5.289 Yeet.    ' 

P.  B.  M.  94  is  about  3f  miles  below  Prescott.  Wis.,  43  feet  south  of  the  center  of  the 
Chicago,  Burlington  and  Northern  bridge  562,  46  feet  east  of  the  center  of  track  ai\d 
53  fe^it  westward  from  a  blazed  oak  tree  on  the  slope  of  bluif,  being  top  of  copper 
bolt  in  tile. 

Elevation,  213.3530  meters.     699.983  feet. 

P.  B.  M.  95  is  top  of  <!ap  on  iron  pipe  set  over  P.  B.  M.  94,  standing  1  foot  above 
ground. 

Elevation,  214.5715  mettM-s.    703.981  feet. 

T.  B.  M.  35  is  opposite  Smiths  Bar,  behind,  and  one-third  of  its  length  above,  the 
lower  eufl  of  small  lake,  1,540  feet  below  milepost  28,  1,078  feet  below  bridge  554, 
15  feet  below  a  Huiall  wooden-box  culvert,  and  20  feet  eastward  from  center  of  track, 
being  the  highest  point  in  square  cut  on  a  limestone  rock,  marked  "U.  S." 

Elevation,  214.5276  meters.     703.837  feet. 

1*.  B.  M.  98  is  at  Smiths  Landing,  about  10  feet  above  the  lower  end  of  bridge  552 
and  106  feet  eastward  from  center  of  track,  20  feet  south  from  center  of  creek  bed, 
and  154  feet  from  the  southeast  comer  of  Smith's  house  now  occupied  by  Oeorge 
Gunter,  under  plum  tree,  being  top  of  copper  bolt  in  tile. 

Elevation,  213.6359  meters.    700.911  ieet. 

P.  B.  M.  99  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  98,  standing  1  foot  above 
ground. 

Elevation,  214.8546  met-ers.    704.910  feet. 

T.  B.  M.  37  is  at  Smiths  Landing  opposite  the  extreme  lower  end  of  bridge  562,  Chi- 
cago, Burlington  and  Northern,  at  the  eaet  foot  of  embankment  by  a  blazed  post,  on 
a  round  imbedded  bowlder,  being  the  highest  point  in  square  out  in  stone. 

Elevation,  213.2649  meters.    699.694  feet. 

T.  B.  M.  38  is  1,000  meters  below  Smiths  Landing,  124  meters  above  milepost  30, 
from  St.  Paul,  45  feet  above  bridge  549, 37  feet  from  center  of  track  on  bank  of  river, 
on  a  large  blue  sandstone,  being  the  highest  point  in  square. 

Elevation,  214.4.557  meters.    703.601  feet. 

7*.  B.  M.  39  is  490  meters  below  Morgans  Coulee,  124,6  metero  below  milepost  31,  on 
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the  eanfc  side  of  railroad^  ou  au  imbedded  rock  in  the  slope  of  a  cut,  bt'ing  the  liighest 
point  in  sciuare. 

Elevation,  215.7807  meters.    707.94«  feet.  ^ 

Recent  U.  S.  B.  M.  (probably  the  same  as  old  U.  S.  B.  M.  15),  is  2i  miles  above  Dia- 
mond Blnff,  en  an  island,  on  the  top  edge  of  river  bank,  onc-lialf  mile  below  Mor- 
fans  Coulee,  240  meters  below  the  dike  across  chute  running  behind  this  island,  on  a 
-foot  elm  tree  carrying  a  large  blaze,  being  a  large  spike  in  west  root. 

Elevation,  212.9836  meters.    698.771  feet. 

T.  B.  M.  40  is  93  meters  below  Chicago,  Burlington  and  Northern  Bridge  544,  o^the 
north  side  of  track  at  foot  of  bluff,  8  feet  from  center  of  track,  opposit-e  a  blazed 
troe.  on  a  rock,  being  the  highest  point  in  square. . 

Elevation,  218.1218  meters.    .715.629  feet. 

T.  B.  M.47  is  three-fourths  of  a  mile  above  Diamond  Bluff,  <m  land  of  Ed.  Colter,' 
213  meters  douth  from  center  of  bridge  over  Wind  or  Spring  Creek,  about  at  the  ele- 
vation of  extreme  high  water,  at  foot  of  bank,  about  2.>mctor8  southward  from  the 
end  of  small  road  bridge  overrun,  and  about  10  lut't-erH  from  river,  at  a  medium  stage 
of  water:  on  a  large  imbedded  granite  bowlder,  being  the  highest  iK>int  in  square, 
marked  "  U.  S.^' 

Elevation,'  213,2608  meters.    699.681  foot. 
*  P.  B.  M.  100  is  three-fourths  of  a  mile  above  Diamond  Jiluff,  ou  land  of  Ed.  Colter, 
7  meters  northwai'd  from  T.  B.  M.47,  on  point  of  bank,  about  600  feet  below  Wind  or 
Spring  Creek,  62  feet  southward  from  center  of  the  small  road  bridge  and  21  ft^et  nearer 
the  river:  22^  feet  northwest  from  a  4-inch  oak  tree  blazed,  being  copper  bolt  in  tile. 

Elevation,  214.6350  meters.    704.189  feet. 

P.  B.  M.  101  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  100,  1  foot  above  ground. 

Elevation,  215.8519  meters.    708.182  feet. 

T.  B.  M.  45  is  in  Diamond  Bluff,  70  meters  below  the  Chicago,  Burlington  and 
Northern  station  and  19  meters  northward  from  center  of  track,  3  feet  south  of  wire 
fence,  on  a  large  bowlder,  being  the  highest  point  in  square. 

Elevation,  226.5561  meters.    743.301  feet. 

P.  B.  M.  102  is  in  Diamond  Bluff,  70  meters  east  of  the  Chicago,  Burlington  and 
Northern  station,  14  meters  southward  from  main  track  and  2  meters  norm  of  the 
wire  fence,  being  top  of  bolt  in  tile. 

Elevation,  226.3466  meters.   742.614  feet. 

P.  B.  M.  103  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  102,  standing  1  foot  above 
ground. 

Elevation,  227.5625  meters.     746.603  feet. 

T.  B.  M.  46  is  three-fourths  of  a  mile  below  Diamond  Bluff,  37  feet  south  from  center 
of  track,  94  meters  below  the  ea^t  end.  of  bridge  536,  over  Dry  Run,  on  the  large 

"U.  S." 
bowlder  in  borrow  pit,  being  the  highest  point  in  square  marked     d 

Elevation,  227.1901  meters.     745.381  feet. 

P.  B.  M.  104  is  three-fourths  of  a  mile  bolow  Diamond  Bluff,  Wisconsin,  29  meters 
south  of  center  of  track  and  90  meters  below  the  east  end  of  Bridge  536,  over  Dry 
Run,  2  meters  northward  from  blazed  post  in  wire  fence,  at  foot  of  bank  in  borrow 
pit,  copper  bolt  in  tile. 

Elevation,  225.6889  meters.    740.456  feet. 

P.  B.  M.  105  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  104,  standing  about  14 
inches  above  ground. 

Elevation,  226.9112  meters.    744.466  feet. 

T.  B.  M.  48  is  about  2^  miles  below  Diamond  Bluff,  700  feet  above  Neros  Crossing, 
400  feet  above  Gardner  Skidmore's  house^  12  feet  north  from  center  of  Chicago,  Bur- 
lington and  Northern  track,  on  tlie  slanting  face  of  ledge  of  rock,  being  the  highest 
point  in  square,  marked  "  U.  D  S." 

Elevation,  226.4043  meters.    742.803  feet. 

T.  B.  M.  49  is  about  a  mile  above  Trenton,  in  center  of  wagon  road  leading  to 
Diamond  Bluff,  about  one-half  mile  southward  from  its  crossing  with  the  Chicago, 
Burlington  and  Northern  track,  below  and  65  meters  from  H.  L.  Curry's  house,  ou 
root  of  oak  tree  1  foot  in  diameter,  being  a  large  wire  spike. 

Elevation,  222.1563  meters.    728.866  feet. 

T.  B.  M.  50  is  at  Trenton,  Wis.,  on  top  of  bluff,  about  100  feet  back  from  edge 
of  descent,  and  45  feet  east  of  old  storehouse,  in  an  oak  tree  10  inches  in  diameter, 
being  a  6-inch  wire  s])ike  in  west  root  of  tree. 

Elevation,  239.2933  meters.    785.090  feet. 

T.  B.  M.  51  is  at  Trenton  Landing,  about  70  feet  south  of  road,  65  feet  back  from 
line  of  willows,  ou  top  of  bank,  on  the  south  root  of  a  large  elm  tree  30  inches  in 
diameter,  blazed,  marked  **  U,'^  being  top  of  a  6-inch  wire  spike. 

Elevation,  212.0971  meters.    695.863  feet. 

P.  B.  M.  106  is  at  Trenton  Landing,  Wisconsin,  about  80  feet  below  T.  B.  M.  51, 
8^  feet  toward  the  river  from  a  tree  l^lazed,  being  a  copper  bolt  in  tile. 

Elevation,  211.7737  meters.    694.802  feet. 
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P.  B.  M.  107  is  ton  of  cap  oil  iron  pipo  set  over  P.  B.  M.  106.  standing  about  14 
inches  above  ground.  ' 

Elevation,  212.9971  meters,    698.816  feet. 

T.  B.  M.  52  is  on  the  left  hank  of  chute  opposite  tht;  liea<l  of  Island  24,  300  meters 
below  the  north  end  of  pile  dike,  6  feet  back  from  top  of  bank,,  in  the  center  betweeu 
thrc^  Cottonwood  trees  blazed,  and  7  feet  from  all,  on  a  14-inch  new  cotton  wood 
stump,  being  top  of  6-inch  wire  spike. 

Elevation,  212.5419  meters.    697.322  feet. 

T.  B.  M.  ^  is  on  the  extreme  upper  end  of  Island  24,  2  miles  above  Puckotville, 
about  75  feet  eastward  from  the  river  bank,  on  a  4-foot  elm  stujup,  being  a  6-inch 
wire  spike. 

Elevation,  212.4390  meters.    696.985  feet. 

P.  B.  M.  108  is  about  55  feet  southward  from  T.  B.  M.  53,  2  miles  above  Pucketville, 
at  the  center  of  the  head  of  Island  24,  on  the  highest  ground,  about  125  feet  from 
the  river  and  100  feet  from  the  ohute,  2  maple  trees  near  by  are  blazed  facing  the 
P.  B.  M.,  being  top  of  copper  bolt  in  tile. 
-  Elevation,  211.6172  meters.    694.288  feet. 

P.  B.  M.  109  IB  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  108,  standing  I  foot  above 
ground. 

Elevation,  212.8337  meters.    698.280  feet. 

T.  B.  M.  56  is  in  Pucketville,  about  200  feet  below  the  ferry  landing,  just  behind 
retaining  wall  at  the  river  fVont  in  Mr.  Truttman's  yard,  10.5  feet  southeast  ftom 
P.  B.  M.  Ill,  in  root  of  large  cottonwood  tree,  being  a  6-iuch  spike. 

Elevation,  212.4488  meters.    697.017  feet. 

P.  B.  M.  110  is  on  Island  24,  opposite  Red  Wing,  in  Pucketville,  200  feet  below  the 
ferry  landing,  in  the  front  part  of  Mr.  Truttman's  yard,  12  feet  back  from  the  front 
angle  of  retaining  wall,  10^  feet  northwest  from  the  large  cottonwood  tree  carrying 
T.  B.  M.  66,  3.7  feet  eastward  from  a  12-inch  maple,  21  &et  from  the  southwest  cor- 
ner of  Mr.  Truttman's  house,  being  top  of  copper  bolt  in  tile. 

Elevation,  211.4532  meters.    693.750  feet. 

P.  B.  M.  Ill  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  110,  standing  1  foot  above 
ground. 

Elevation,  212.6630  meters.    697.720  feet. 

P.  B.  M.  112  is  in  Red  Wing,  Minn.,  on  the  southwest  corner  of  Plum  and  Levee 
streets,  in  the  northeast  comer  of  the  La  Orange  Mill,  in  the  east  fiEice  of  the  founda- 
tion wall,  2.3  feet  south  from  the  north  face  and  2.1  feet  above  the  sidewalk,  being 

the  center  mark  in  copper  bolt  leaded  horizontally,  marked  p^'^' 

Elevation,  215.8417  meters.    708.148  feet. 

P.  B.  M.  113  is  at  Red  Wing,  about  1,300  feet  below  the  Chicago,  Milwaukee  and 
St.  Paul  depot,  at  the^base  and  upper  end  of  Bam  Bluif,  on  the  lower  abutment, 
river  side  of  small  railroad  bridge,  on  the  first  step  below  the  top,  6  inches  from  the 

"U.S." 
first  step,  being  top  of  copper  bolt  leaded  vertically,  and  marked  „  ^.^ 

Elevation,  212.6560  meters.'    697.697  feet. 

Gan^e  is  in  Rod  Wing,  at  the  Diamond  Joe  warehouse,  on  the  downstream  face  of 
recess  in  crib  work,  being  a  staff  gauge,  spiked  to  timbers. 

Elevation  of  its  zero  208.9846  meters.    685.a51  feet. 

T.  B.  M.  57  is  f  of  a  mile  below  the  small  railroad  bridge  at  the  upper  end  of  Barn 
Bluff,  at  the  foot' of  Bam  Bluff,  about  45  feet  east  from  the  northeast  corner  of  the 
Pioneer  Lime  Works,  on  the  top  stone  of  wall  retaining  the  wagon  road,  being  the 
highest  point  in  square,  marked  '*U.  D  S." 

Elevation,  215.8369  meters.    708.133  feet. 

T.  B.  M.  58  is  If  miles  below  Red  Wing,  betweeu  the  two  road  crossings,  about  328 
feet  above  the  slaughterhouse,  6^  feet  northward  from  center  of  tracks  opposite  a 
crossing  signal  board;  810  feet  above  P.  B.  M.  215,  being  the  highest  point  in  a 
square,  on  an  embedded  rock. 

Elevation,  221.8833  meters.    727.970  feet. 

P.  B.  M.  114  is  nearly  2  miles  below  Red  Wing,  at  a  wagon-road  crossing,  5  feet  be- 
low its  east  fence  and  20  feet  northward  from  center  of  track,  i  of  a  mile  above  the 
slaughterhouse,  being  copper  bolt  in  tile. 

Elevatipn,  218.6565  meters.    717.383  feet. 

P.  B.  M.  115  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  114,  standing  a  foot  above 
ground. 

•  Elevation,  219.8717  meters.    721.370  feet. 
■    T.  B.  M.  59  is  on  the  right  bank  about  2|  miles  below  Red  Wing,  opposite  the  head 
of  Island  26,  in  front  of  the  Minnesota  Reform  School  Building,  on  a  large  triangu- 
lar sandstone,  about  10  feet  southwest  of  a  blazed  elm  tree  and  20  feet  from  shore, 
at  a  medium  stage,  marked  ''  U.  D  S.^' 

Elevation,  211.0708  meters.    692.496  feet 
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T.  B.  M.  60  is  on  the  right  bank,  about  3  miles  below  Red  Wing,  Minn.,  492  feet  be- 
low the  foot  of  Island  26, 39  feet  from  low-water  shore  at  foot  of  bluffs,  2  feet  above 
a  very  large  and  conspicuous  white  rock,  on  a  large  embedded  bowlder,  being  the 

highest  point  in  square,  marked  "^^•" 

Elevation,  211.0983  meters.    692.566  feet. 

T.  B.  M.  61  is  about  3|  miles  below  Red  Wing,  and  ^  mile  above  the  head  of  Island 
2^,  just  above  a  little  tow-head  and  180  feet  above  a  large  lone  elm  tree  near  shore 
at  a  medium  low  stage,  on  a  very  large  piece  of  rock,  being  highest  point  in  square 
marked  "  U.  D  S." 

Elevation]  210.7992  meters.    691 .605  feet* 

Old  U.  S.  B.  M.  32  is  about  |  of  a  mile  above  the  head  of  Island  28,  at  the  lower  side 
of  a  wide  flat  point  built  up  from  the  wash  of  the  creek  coming  out  from  between 
bluffs  820  feet  above,  about  25  feet  back  from  low-water  shore,  100  feet  below  fisheiv 
num*s  shanties,  ou  nail  in  the  east  root  of  a  large  lone  elm  tree. 

Elevation,  210.8487  meters.    691.767  feet, 

P.  B.  M.  116  is  If  miles  above  Waoouta  and  1,722  feet  above  the  bead  of  South.  Chan' 
nel,  at  the  oast  foot  of  the  round  point  of  bluff  on  the  lower  side  of  creek,  above  fish- 
enuen's  shanties  above  old  B.  M.  32, 15  feet  west  from  a  6-inch  blazed  ash  marked  U. 
S.,  31  feet  north  from  another  blazed  ash  and  ^  feet  east  from  a  blazed  oak  tree,  be- 
ing a  copper  bolt  in  tile. 

Elevation,  212.3170  meters.    696.584  feet. 

P.  B.  M.  117  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  116  standing  a  foot  above 
surface  of  ground. 

Elevation,  213.5334  meters.     700.575  feet. 

Old  U.  S.  B.  M.  f  ia  about  3,445  feet  above  the  month  of  Ida  Creek,  on  a  prominent 
point  of  the  right  bank  of  South  Channel,  at  foot  of  bluff,  on  the  center  one  of  three 
arge  cotton wocmI  trees  ou  the  river  bank,  being  a  spike  in  the  downstream  root. 

Elevation,  211.2920  meters.    693.221  feet. 

Old  U.  S.  B.  M.  33  is  at  Wacouta,  on  the  right  bank  of  South  Channel,  at  river  bank, 
a1>out  30  feet  from  low-water  line  at  foot  of  bluff,  1,230  feet  above  Ida  Creek,  on  a 
Cottonwood  tree  40  inches  in  diameter,  being  a  nail  in  root  facing  the  river. 

Elevation,  211.0924  meters.    692.567  feet. 

T.  B.  M.  62  is  at  Wacouta,  east  of  Ida  Creek,  at  the  point  of  steep  sand  bluff  18^  feet 
south  from  wire  fence,  about  3  inches  below  the  surface  of  the  ground,  on  aline  largo 
lone  elm  tree,  being  a  6-inch  wire  spike  in  its  west  root. 

Elevation,  213.0210  meters.    698.894  feet. 

P.  B.  M.  118  is  at  Wacouta,  below  Ida  Creek  at  the  point  of  steep  sand  bluff,  close 
to  the  south  side  of  wire  fcnoe,  17^  feet  above  the  large  elm,  in  which  is  located  T. 
B.  M.  62,  being  copper  bolt  in  tile. 

Elevation,  212.2801  meters.    696.463  feet. 

P.  B.  M.  119  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  118,  standing  about  1  foot 
above  the  snrface  of  the  ground. 

Elevation,  213.4993  meters.    700.463  feet. 

T.  B.  M.  63  is  at  the  mouth  of  South  Channel,  about  1,476  feet  below  the  mouth  of 
Ida  Creek,  at  the  foot  of  sand  bluff,  at  about  high- water  elevation,  on  the  north  root  of 
a  large  lone  Cottonwood  tree,  being  a  spike  driven  to  the  same  elevation  as  old  U.  8. 
B.  M.  34?    The  old  nail  was  rotted  loose. 

Elevation,  211.8942  meters.    695.197  feet. 

T.  B.  M.  64  is  on  the  right  bank  of  Lake  Pepin,  about  H  miles  below  the  mouth  of 
Ida  Creek,  on  the  thini  point  from  the  upper  end  of  the  lake,  on  the  west  side  of  the 
point  of  woods,  at  about  high-water  elevation,  in  the  rootof  a  lO-ineh  ash  tree  broken 
oft' about  5  feet  above  ground;  on  the  sauu»  stump  and  approximately  the  same  ele- 
vation »s  old  U.  S.  B.  M.  36,  which  was  rotted  out  (=  tack.)  Head  of  a  6-inch  wire 
spike. 

Elevation,  212.0592  meters.    695.738  feet. 

T.  B.  M.  65  is  on  the  right  bank  of  Lake  Pepin,  about  2|  miles  below  Ida  Creek  and 
3f  miles  above  Lake  Side,  on  the  first  wide  wooded  point,  on  the  upper  side  of  the 
point,  about  450  feet  from  end  of  point  at  a  medium  low  stage,  on  the  root  of  a  14-inch 
oak  blazed  and  marked  U.  S.,  being  the  top  of  the  spike. 

Elevation,  212.1654  meters.    696.087  feet. 

P.  B.  M.  120  is  on  Lake  Pepin,  about  3f  miles  above  Lake  Side,  on  the^wide  flat 
wooded  sand  point,  on  the  first  point  below  the  U.  S.  Light,  about  125  feet  southeast 
of  T.  B.  M.  65,  about  in  center  of  the  point  east  and  west,  230  feet  from  the  end  of 
the  point  at  a  medium  low  stage,  262  feet  west,  10°  north  from  the  east  shore  and 
193  feet  southeast  from  the  northwest  shore  line,  being  copper  bolt  in  tUe,  trees 
blazed. 

Elevation,  211.7456  meters.    694.710  feet. 

P.  B.  M.  121  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  X20,  about  1  foot  above 
gronnd. 

Elevatiou,  212.9653  meters.    698.711  feet. 
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T.  B.  M.  66  is  on  the  right  bank  of  Lake  Popin,  about  3.280  feet  below  the  wide  flat 
wooded  sand  point,  which  is  about  81  miles  above  Lake  Side,  295  feet  below  the  ex- 
ceedingly large  rock,  under  a  6-inch  ash  tree  blazed,  on  an  emT)edded  bowlder  about 
the  middle  of  the  beach,  being  highest  point  in  square,  marked  '*  U.  D  S." 

Elevation,  211.0737  meters.    692.505  feet. 

T.  B.  M.  &7  is  on  the  ri^ht  bank  of  Ijake  Pepin,  about  2f  miles  above  Lake  Side, 
and  li  miles  below  the  wide  flat  sand  point  at  the  south  end  of  a  long  stretch  of. 
straight  shore  25  feet  below  two  exceedingly  largo  rocks  in  the  middle  of  the  way, 
20  feet  from  a  linn  tree  blazed,  on  an  embedded  bowlder,  being  the  highest  point  in 
square,  marked  "  U.  D  S" 

Elevation,  210.8417  meters.    691.744  feet. 

T.  B.  M.  69  is  on  right  bank  of  Lak^Pepin,  H  miles  above  Lake  Side,  3,600  feet 
above  Point  no  Point,  in  the  middle  of  tjie  way,  28  feet  from  fout  of  bluff  and  49  feet 
east  from  a  blazed  elm  (top  of  tree  broken  off)  on  the  east  end  of  an  embedded 
bowlder,  being  the  highest  point  in  square,  marked  '*  U.  O  S." 

Elevation.  210.4633  meters.    690.503  feet. 

T.  B.  M.7()  is  on  Point  no  Point,  Lake  Pepin,  being  the  last  point  in  view  from  Lake 
Side  looking  up  the  lake,  60  feet  below  a  very  large  round  prominent  bowlder  stand- 
ing oat  in  lake,  28  feet  from  foot  of  blufl',  near  the  shore  in  the  way,  easily  seen,  on 
a  iarge  flat  rock  well  embedded,  with  its  upper  face  inclining  about  25  degrees  with 
the  northeast' horizon,  being  a  square,  marked  ^*  V.  CJ  S." 

Elevation.  210.0853  meters.    689.262  feet. 

T.  B.  M,  72  is  on  Lake  Pepiii,  at  l^ake  Side  Hotel,  Lake  Side,  45  feet  southwest  from 
the  driven  well  on  the  point,  5  feet  west  from  path  leading  to  well,  in  root  of  an  oak 
tree,  being  a  6-inch  wire  spike. 

Elevation  212.8H44  meters.    698.446  feet. 

P.  B.  M.  122  is  on  Lake  Pepin,  at  Lake  Side,  at  the  Ldke  Siile  Hotel,  50  feet  south- 
ward from  the  driven  well  on  the  point,  7  feet  east  of  path  leading  to  well,  13  feet 
eastward  from  the  oak  tree  bearing  T.  B.  M.  72,  being  copper  bolt  in  tile  about  3 
feet  underground. 

Elevation  211.8762  meters.    695.138  feet. 

P.  B.  M.  123  is* top  of  cap  on  iron  pipe  set  over  P.  B.  M.  122,  standing  about  1  foot 
above  ground. 

Elevation  213.0020  meters.     69J).127  feet. 

T.  B.  M.  73  is  on  Lake  Pepin,  2,.r»()6  feet  below  the  Lake  Side  Hotel,  at  Lake  Side, 
at  the  west  point  of  woods,  on  the  iiorth  side  of  wagon  road,  about  328  feet  below 
the  fisherman's  house,  on  a  33-inch  oak  tree,  being  a  6-inch  wire  spike  in  its  south 
root. 

Elevation  212.4603  meters.    697.054  feet. 

T.  B.  M.  74  is  on  Lake  Pepin,  l-^r  niib^M  below  I^ake  Side  Hotel,  at  Lake  Side,  about 
a  half  mile  back,  west  from  the  lake  shore,  at  fork  of  roads  in  front  of  convent,  36 
feet  wej9t  from  the  main  road  and  25  feet  south  from  end  of  culvert  under  road  lead- 
ing to  convent,  on  a  2-foot  oak  tree,  being  a  nail  in  root. 

Elevation  220.0968  meters.    722.109  feet. 

T.  B.  M.  75  is  on  Lake  Pepin,  about  2^  miles  below  Lake  Side  Hotel,  and  1^  miles 
below  Mells  Creek,  656  feet  above  Henry  Whipples  house,  150  feet  back  west  from 
bank  of  slough,  and  35  feet  from  road  towards  lake,  about  30  inches  from  the  north 
side  of  a  20-incn  oak  tree,  being  a  6-inch  wire  spike  in  its  root. 

Elevation  216.2986  meters.    709.647  feet. 

T.  B.  M.  76  is  on  Lake  Pepin,  at  Florence,  at  the  southeast  corner  of  A.  M.  C.  John- 
son's dooryard,  at  the  northwest  corner  of  intersecting  roa<l8,  about  197  feet  back 
from  river  bank,  on  base  stone  of  iron  fence,  2.1  feet  north  from  the  corner,  being 
the  highest.,point  in  square,  marked  '*  U.  D  S." 

Elevation  215.0808  meters.    705.652  feet. 

P.  B^  M.  124  is  on  Lake  Pepin,  in  Florence,  on  the  northwest  corner  of  the  same 
streets  as  T.  B.  M.  76, 134  feet  north  from  the  corner,  which  is  the  southeast  corner 
of  Mr.  A.  M.  G.  Johnson's  yard,  on  the  west  side  of  wagon  road,  6  inches  back  of  the 
face  line  produced,  of  iron  fence,  being  a  copper  bolt  in  tile  about  3  feet  below  sur- 
face 

Elevation  213.3152  meters.    699.859  feet. 

P.  B.  M.  125  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  124,  standing  about  a  foot 
above  ground. 
.  Elevation  214.5347  meters.    703.860  feet. 

T.  B.  M.  77  is  on  Lake  Pepin,  3.363  feet  below  Florence,  on  the  beach,  60  feet  from 
f(K>t  of  high  bank,  on  a  large,  prominent,  black  granite  bowlder,  e&sy  to  find,  being 
the  highest  point  in  square,  marked  U.  S. 

Elevation  211.1572  meters.    692.779  feet. 

T.  B.  M.  78  is  on  Ijake  Pepin,  1^  miles  below  Florence,  on  beach,  at  the  upper  end 
of  clearing,  75  feet  below  the  u]»per  end  of  very  large  ice  house,  on  the  north  root 
oi  a  large,  lone  ash  tree,  being  top  of  a  6-iuch  wire  spike  in  its  root. 
.  Elevation  211.2009  meters.    692.922  feet. 
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T.  B.  M.  79  18  on  Lake  Pepin,  about  2  miles  below  Florence^  on  the  south  side  of 
the  first  large  tiat  sand  point  above  Central  Point,  on  the  east  side  of  wood  road,  on 
an  oak  tree  blazed  and  marked  *^  U''  being  a  6-inoh  wire  spike  iu  its  root. 

Elevation  212.5264  meters.    697.271  feet. 

T.  h.  M.  80  in  on  Lake  Pepin,  in  the  village  of  Central  Point,  about  If  miles  above 
Lake  City,  and  131  feet  above  the  sawmill,  on  the  west  side  of  road  leading  to  the 
island,  on  the  south  root  of  a  14-inoh  ash  tree  blazed,  being  a  6-inch  wire  spike. 

Elevation  212.1965  meters.    696.189  feet. 

P.  H.  M.  126  is  on  Lake  Pepin,  in  the  village  of  Central  Point,  on  the  east  bound- 
ary line  of  Front  street,  66  feet  from  the  fence,  on  the  west  side  of  Front  street,  152 
feet  northward  from  the  northwest  comer  of  Main  and  Front  streets,  92  feet  from  the 
southcaiiit  corner  of  the  sawmill  office,  240  feJl  southeast  from  the  property  comer  of 
Geo.  H.  Grannis  and  F.  A.  Coon,  and  95  feet  ^om  the  southwest  corner  of  saw  mill, 
being  copper  bolt  in  tile. 

Elevation  212.0951  meters.    695.856  feet. 

P.  B,  M.  127  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  126,  standing  about  8  inches 
above  the  surface  of  ground. 

Elevation  213.8100  meters.    699.842  feet. 

T.  B.  M.  81  is  on  Lake  Pepin,  at  the  upper  end  of  Lake  City,  at  the  east  end  of 
long  straight  beach,  and^at  the  beginning  of  curved  beach,  f  miles  below  creek,  iu 
Central  Point  Village,  |  of  a  mile  above  Center  street,  25  feet  eastward  from  foot  of 
bauk,  on  the  south  root  of  a  large,  lone  cottouwood  tree,  being  the  top  of  a  6-inch 
wire  spike. 

Elevation  212.0651  meters.    695.758  feet. 

P.  B.  M.  128  is  on  Lake  Pepin,  in  Lake  City,  on  the  west  side  of  Front  street,  be- 
tween Lyon  avenue  and  Center  street,  on  T.  VV.  Palmer^s  shoe  store,  in  the  north 

U.S. 
end  of  the  window  seat,  being  top  of  a  copper  bolt  leaded  vertically,  marked       0 

Elevation  216.3822  meters.    709.922  feet. 

P.  B.  M.  129  is  on  Lake  Pepin,  in  Lake  City,  on  the  southeast  corner  of  Front  and 
Center  streets,  on  the  Merchants'  Bank  Building,  in  east  end  of  stone  doorstep,  being 

U.S. 
a  copper  bolt  lea<led  vertically,  and  marked      G) 

Elevation  216.4103  meters.    710.014  feet. 

Old  U.  S.  B.  M.  is  in  Lake  City,  on  the  Diamond  Joe  Elevator,  10.5  feet  west  of 
the  southeast  comer,  on  the  foundation  stone,  at  the  west  end  of  stone  pier,  in  the 
southeast  quarter  of  old  cross. 

Elevation  211.9576  meters.    695.405  feet. 

T.  B.  M.  82  is  on  Lake  Pepin,  about  2950  feet  below  Lake  City  Landing,  50  feet 
from  the  lake,  on  the  line  between  the  beach  an<l  the  grass  land,  about  656  feet  above 
John  Berkey^B  summer  resort,  and  about  263  feet  below  a  frame  house  on  the  oppo- 
site side  of  the  road,  being  a  spike  in  the  southeast  root  of  a  large  oak  tree. 

Elevation  212.5835  meters.    697.459  feet. 

P.  B.  M.  130  is  on  Lake  Pepin,  2  miles  below  Lake  City,  i  mile  above  the  first  high 
bluff,  105  feet  below  bridge  156.  on  the  Chicago,  Milwaukee  and  St  Paul  right  of 
way,  at  the  east  fence,  115  feet  irom  the  tc^  of  the  lake  bank,  at  the  upper  end  of 
cut.  being  a  copper  bolt  in  tile. 

Elevation  217.1185  meters.    712.337  feet. 

P.  B.  M.  131  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  130,  standing  about  a  foot 
above  ground. 

Elevation  218.3396  meters.    716.344  feet. 

T.  B.  M.  84  is  3  miles  below  Center  street  of  Lake  City,  on  Lake  Pepin,  9  feet  to- 
wards the  bluff  from  the  center  of  the  Chicago,  Milwaukee  and  St.  Paul  Railway, 
3,000  feet  below  bridge  154^  opposite  a  blazed  telegraph  pole,  on  an  embeilded  rock 
in  the  side  of  bank,  ])roiecting  1  foot  above  the  surface,  being  highest  point  iu  square. 

Elevation  214.7652  meters.    704.617  feet. 

T.  B.  M.  86  is  on  Lake  Pepin,  at  Kepler's  Coulee,  li  miles  above  King's  Coulee 
Station,  at  the  upper  side  of  the  point  of  land  north  of  the  railroad,  covered  with 
very  large  rocks,  at  the  upper  end  of  a  very  large  bowlder  supporting  the  railroad 
embankment,  15  feet  from  center  of  track  and  ^  feet  from  IflkkC;  being  the  highest 

U.S. 
point  in  square,  marked      o 

Elevaticm  213.4112  meters.  '  700.174  feet. 

P.  B.  M.  132  is  on  Lake  Pepin,  at  Kepler's  Coulee,  H  miles  above  King's  Coulee 
station,  on  the  north  sloping  face  of  the  exceedingly  large  bowlder  on  which  T.  B. 

u.  s. 

M.  86  is  cut,  being  the  top  of  a  copper  bolt  leaded  vertically  and  marked       0 

P.  Ji.  M. 

Elevation  213.6813  meters.    701.060  feet. 
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T.  B.  M.  87  18  on  Lake  Pepni,  at  King's  Coult'o,  on  the  Chicago,  Milwaukee,  and 
St.  Paul  Railway'  bridge  No.  146,  on  the  north  end  of  the  west  abutment,  on  the  front 
edge  of  the  second  top  stone  from  north  end.  being  the  highest  point  in  square, 
marked  ^*U.  S." 

Elevatitm  213.5918  meters.    700.767  feet. 

P.  B.  M.  133  is  on  Lake  Pepin,  150  feet  below  the  section  house,  49  feet  south  from 
center  of  track,  82  feet  below  the  renter  of  bridge  146,  on  trhe  right  of  way  at  south 
fence,  7  feet  east  of  the  east  gate  post  of  gate  across  road  leading  through  to 
Smith *B  land,  being  a  copper  bolt  in  tile. 

Elevation  214.3041  metera.    703.104  feet. 

P.  B.  M.  134  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  133,  standing  a  foot  above 
ground. 

Elevation  215.5265  meters.    707.114  feet. 

T.  B;  M.  88  is  on  Lake  Pepin,  at  Dutchman's  Coulee,  1  mile  below  King's  Coulee 
station,  853  feet  below  bridge  142,  at  the  upper  4Mid  of  a  snuiU  cut,  15  feet  towards 
lake  from  center  of  track,  on  a  large  round  einbedd(;(l  bowlder  supporting  the  embank- 
ment, being  the  highest  point  in  square,  marked  "U.  D  S." 

Elevation  213.1864  meters.    699.437  feet. 

T.  B.  M.  89  is  on  Lake  Pepin,  If  miles  below  King's  Coulee,  275  feet  above  bridge 
140,. on  the  lake  side  of  track,  at  the  lower  end  of  cut,  200  feet  above  Copeland's  Cou- 
lee Bridge,  just  above  Theodore  Halm's  house,  on  an  embedded  bowlder,  being  the 
highest  point  in  square,  marked  ^*  U.  D  S." 

Elevation  214.6164  meters.    704.128  feet. 

T.  B.  M.  90  is  on  Lake  Pepin,  1^  miles  above  Reeds  Landing,  at  Eli  Roscoe's  Con- 
lee,  on  the  south  side  of  track,  on  the  base  stone  of  the  east  retaining  w^all  in  bed  of 
creek,  l»eing  the  highest  point  in  square,  marked  "U.  D  S." 

Elevation  213.8524  meters.    701.622  feet. 

P.  B.  M.  136  is  on  Lake  Pepin,  li  miles  above  Reeds  Landing,  at  Eli  Roscoe's  Con- 
lee,  in  the  point  of  hill  between  the  wagon  road  and  railroad  opposite  John  Sand- 
barn's  house,  31  feet  south  from  center  of  track,  16  feet  oast  from  the  east  bank  of 
creek  where  T.  B.  M.  90  is  located,  and  20  feet  north  from  the  north  side  of  road 
bridge,  being  a  copper  bolt  in  tile  3  feet  under  gi'ound. 

Elevation  215.0108  meters.     705.422  feet. 

P.  B.  M.  136  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  135,  standing  a  foot  above 
gi^onnd. 

Elevation  216.2294  meters.    709.420  feet. 

T.  B.  M.  91  is  at  the  foot  of  Lake  Pepin,  f  miles  below  Roscoc^'s  Coulee,  on  promi- 
nent point  of  south  shore,  at  the  north  side  of  the  north  railroad  ditch,  9  feet  from 
center  of  track,  on  large  embedded  rock,  810  feet  above  bridge  134,  being  the  highest 
point  in  square,  marked  "U.  D  S." 

Elevation  214.6653  meters.    704.289  feet. 

P.  B.  M.  137  is  at  Reeds  Landing,  246  feet  below  Knapp,  Stout  &  Co.'s  warehouse, 

on  the  south  side  of  Water  street,  in  the  north  door  of  S.  Trautmann's  store,  in  the 

"U.S." 
south  end  of  the  stone  doorstep,  being  a  copper  bolt  leaded  vertically,  marked      O 

Elevation  215.2843  meters.    706.320  feet. 

T.  B.  M.  23  is  at  Reeds  Landing,  3170  feet  below  the  Chicago,  Milwaukee  and  St. 
Paul  depot,  45  feet  below  the  intersection  of  the  said  railroad  with  the  tauj^ent  pro- 
duced of  the  Chicago,  Milwaukee  and  St.  Paul  pontoon  bridge  over  the  Mississippi 
River,  10  feet  northward  from  center  of  track,  on  an  embedded  rock,  being  the  higliest 
point  in  square. 

Elevation  214.4886  meters.    703.709  feet. 

Old  U.  S.  B.  M.  ''A"  is  at  Reeds  Landing,  just  above  the  pontoon  bridge  across  the 
Mississippi,  at  the  northwest  corner  of  Arthur  Dunn's  residence,  which  is  on  the 
south  side  of  street  facing  the  river,  being  the  bottom  of  the  corner  strip. 

Elevation,  216.5123  meters.    710.349  feet. 

P.  B.  M.  138  is  at  Reeds  Landing,  58  feet  east  from  the  intersection  of  the  south 
fence  of  Water  street  with  the  tangent  produced  of  the  pontoon  bridge,  in  the  north- 
east comer  of  Arthur  Dunn's  lot,  8  feet  south  from  the  fnmt  fence,  and  1.6  feet  west 
of  the  east  fence,  being  copper  bolt  in  tile,  3  feet  under  ground. 

Elevation,  215.0240  meters.    705.466  feet. 

P.  B.  M.  1333  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  138. 

Elevation,  216.2398  meters.    709.455  feet. 

T.  B.  M.  94  is  5,000  feet  below  the  pontoon  bridge  at  Reeds  Landing,  and  3,025  foet 
above  the  Chicago,  Milwaukee  and  St.  Paul  depot  at  Wabasha,  at  the  south  limit  of 
ri^ht  of  way  between  road  crossings,  in  wild  cherry  tree  at  board  fence,  being  a 
6-inch  spike  in  root. 

Elevati<m,  221.8726  meters.    727.935  feet. 

T.  B.  M.  95  is  at  Wabasha,  Minn.,  on  Fourth  street,  at  the  wagon  bridge  over  the 
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Zumbro  Slough,  on  the  south  side  of  west  approach,  2  feet  outside  of  sidewalk,  2,723 
feet  west  of  center  of  bridge  on  a  30-inch  cotton  wood  tree,  being  a  6-iBch  t^ike  in 
root. 

Elevation,  211.8462  meters.    695.036  feet. 

P.  B.  M.  140  is  in  Wabasha,  on  the  northwest  corner  of  Pembroke  and  Main  streets, 
on  The  Peoples'  Bank,  near  the  north  post  of  door  of  comer  entrance,  directly  nnder 
the  brick  line  on  the  south  side  of  the  south  window,  in  water  table,  being  a  copper 

U.S.  . 
bolt  loaded  yertically,  marked      0 

Elevation,  216.6593  meters.    710.831  feet. 

Old  U.  S.  B.  M.  62i  is  in  Wabasha,  at  the  elevator,  \)etween  tracks  on  the  north  face 
of  retainine  wall  and  3  feet  above  the  comer  of  the  wall,  on  the  west  side  of  runway 
under  track  to  elevator,  on  the  front  part  of  top  surface  of  lower  corner  of  stone,- 
marked  "  B.  M." 

Elevation,  212.6500  meters.    697.677  feet. 

Old  U.  S.  B.  M.  '^  £  "  is  in  Wabasha,  on  the  old  Commercial  Hotel,  on  the  southeast 
comer  of  Main  and  Bailey  streets,  on  the  north  front  of  the  hotel,  on  the  upstream 
end  of  stone  doorsill  between  two  doors,  3^  inches  out  irom  the  brick  wall. 

Elevation,  216.6225  meters.    710.710  feet. 

River  gauge  is  at  Wabasha,  just  above  the  ferry  landing,  a  small  staff  gauge  nailed 
to  the  south  side  of  piling 

Elevation  of  ^ange  zero,  208.4931  meters.    684.039  feet. 

T.  B.  M.  96  is  in  uie  lower  part  of  Wabasha,  in  Campbells  Addition,  in  the  north- 
west comer  of  Mrs.  E.  J.  Dugan's  lot,  13  feet  south  from  the  river  street  fence,  on  a 
soft  maple  tree  2  feet  in  diameter,  in  its  northwest  root,  being  a  6-inch  wire  spike. 

Elevation,  213.9506  meters.    701.944  feet. 

P.  B.  M.  141  is  in  the  lower  part  of  Wabasha,  in  Campbells  Addition,  in  the  north- 
west comer  of  Mrs.  E.  J.  Dugan's  lot  just  above  T.  B.  M.96,  1.2  feet  from  the  west 
fence  and  1.6  feet  south  from  the  std'eet  fence,  being  a  copper  bolt  in  tile,  3  feet  under 
ground. 

Elevation,  212.9471  meters.    698.652  feet. 

P.  B.  M.  142  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  141. 

Elevation,  214.1576  meters.    702.623  feet. 

T.  B.  M.  98  is  li  miles  below  Wabasha,  275  feet  below  the  closing  dam  of  Grata 
Island  Chute,  79  feet  back  from  the  water's  edge  at  a  medium  low  stage,  on  an  18-inch« 
willow  tree,  being  a  spike  in  its  north  root. 

Elevation,  209.7956  meters.    688.312  feet. 

Old  U.  S.  B.  M.  66  is  about  li  miles  below  Wabasha,  245  feet  below  the  closing  dam 
of  Crats  Island  Chute,  and  about  50  feet  back  from  top  of  bank,  but  a  few  feet  from 
T.  B.  M.  98,  beiug  a  nail  in  root  of  the  large  lone  elm  tree,  now  loose. 

Elevation,  209.9965  meters.    688.971  feet. 

Old  U.  S.  B.  M. '*0"  is  on  Teeneeota  Point,  16  feet  from  the  northeast  comer  of 
David  Pugh's  house,  being  a  spiKe  in  the  base  of  an  18-inch  cottonwood. 

Elevation,  214.3150  meters.    703.140  feet. 

P.  B.  M.  143  is  on  Teepeeota  Point,  in  the  northeast  corner  of  David  Pngli's  yard, 
1-^  feet  from  the  east  fence,  and  22  feet  south  from  comer  of  fence,  102  feet  from  the 
northeast  comer  of  the  house  and  89  feet  from  river,  beiug  a  copper  boU  in  tile. 

Elevation,  211.3133  meters.    693,291  feet. 

P.  B.  M.  144  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  143. 

Elevation,  212.5273  meters.    697.m  feet. 

Old  U.  8.  B.  M.  "  N"  is  on  Teepeeota  Point,  600  feet  downstream  from  David  Pugh's 
house,  in  an  18-inch  burr-oak  stump,  6  feet  below  top  of  bank,  being  a  spike  driven 
in  the  base  of  the  stump. 

Elevation,  212.7451  meters.    697.989  feet. 

T.  B.  M.  99  is  on  ri^ht  bank,  3^  miles  above  Alma,  Wis.,  and  seven-eighths  of  a  mile 
below  Teepeeota  Point,  on  top  of  sand  bluff  in  Mr.  Fodder's  barnyard,  being  a  spike 
in  the  root  of  an  18-incn  oak  tree,  the  only  tree  in  lot. 

Elevation,  216.5470  meters.    710.462  feet. 

T.  B.  M.  100  is  on  the  right  bank,  midway  between  Alma  and  Teepeeota  Point,  on 
top  of  sand  bluff  directly  back  from  the  shear  log  boom,  about  262  feet  above  Mr.  E. 
S.  Churchill's  house,  on  the  west  side  of  road,  on  an  oak  tree  7  inches  in  diameter, 
being  6-inch  spike  in  root. 

Elevation,  219.0216  meters.    718.581  feet. 

T.  B.  M.  101  is  on  the  right  bank,  about  2  miles  above  Alma.  984  feet  above  the  log 
boom,  and  328  feet  above  where  the  shear  boom  intersects  the  right  bank,  on  tlio 
same  ridge  at  river  bank  on  a  large  conspicuous  cottonwood  tree,  blazed,  being  a  6- 
inch  wire  spike. 

Elevation,  209.2477  meters.    686.514  feet. 

T.  B.  M.  102  is  on  the  main  right  bank,  about  1^  miles  above  Alma,  15  feet  above 
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the  closiug  dike  behind  Islaud  36,  aud  60  feet  hack  ft*om  river  bank,  and  about  20 
feet  above  P.  B.  M.  146^  in  a  30-inch  elm  tree,  blazed,  and  marked  U,  being  a  6-inch 
wire  spike  in  the  west  root. 

Elevation,  209.1672  meters.    686.250  feet. 

P.  B.  M.  145  is  on  the  right  bank»  li  miles  above  Alma,  at  the  lower  liua  of  dike 
closing  chnte  behind  Island  36,  abont  20  feet  east  of  T.  B.  M.  102,  and  60  feet  back 
from  nver  bank,  midway  between  elm  tree  and  elm  stnb,  both  blazed  toward  the 
P.  B.  M.,  being  top  of  copper  bolt  leaded  in  tile  and  set  3  feet  below  surface  of 
ground. 

Elevation,  208.5102  meters.    684.095  feet. 

P.  B.  M.  146  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  145. 

Elevation,  209.7272  meters.    688.088  feet. 

T.  B.  M.  103  is  on  the  foot  of  Island  39,  opposite  the  upper  end  of  Alma,  at  the 
lower  end  of  willows,  50  feet  back  (southwest)  from  the  bank,  25  feet  above  a  clus- 
ter of  piles,  on  a  new  willow  stump  5  inches  in  diameter,  a  6-inch  wire  spike. 

Elevation,  208.5822  meters.    684.331  feet. 

T.  B.  M.  104  is  in  ,the  upper  end  of  Alma,  30  feet  toward  river  from  center  of  track 
of  the  Chicago,  Burliugton  and  Northern  Railway,  on  foundation  of  water  tank  on 
the  northeast  corner  of  the  northwest  pier,  opposite  Anltman  Taylor's  machine 
warehouse,  being  the  highest  point  in  square  marked  ''  U.  Q  S.'' 

Elevation  211.6034  meters.    694.243  feet. 

P.  B.  M.  147  is  in  the  upper  end  of  Alma.,  Wis.,  on  the  foundation  of  the  Chicago, 
Borlinffton  and  Northern  water  tank,  at  the  same  tank  as  T.  B.  M.  104  in  the  south 
p^^  of  the   southeast   stone  base,  being  top  of  copper   bolt  leaded   vertically, 

"U.  S." 
marked     0 

P.B.M. 

Elevation,  211.6044  meters.    694.246  feet. 

Old  U.  S.  B.  M.  "1"  is  at  Alma,  Wis.,  on  the  river  front  of  John  Harry's  brick 
store,  near  the  downstream  end  of  stone  window  base,  being  highest  point  in  cir- 
cle cut  in  stone,  "0." 

Elevation,  213.5602  meters.    700.663  feet. 

Old  U.S.  B.  M.  '^3"  is  at  Alma,  Wis.,  on  the  west  side  of  the  main  street,  in  the 
fh)nt  of  Mr.  Fritsche's  bricl^  store,  on  the  downstream  window  sill,  being  a  circle 
cut  m  stone   "<^  " 

Elevation,'  214.1562  meters.    702.619  feet. 

P.  B.  M.  148  is  at  Alma,  Wis.,  on  the  east  side  of  main  street  in  water  table  of 
Commercial  hotel,  at  the  south  side  of  entrance,  6  iuches  below  the  iron  column, 

being  top  of  copper  bolt  leaded  vertically,  marked        Q 

Elevation,  215.6781  meters.    707.612  feet. 

Old  U.  S.  B.  M.  "4*'  is  in  the  lower  end  of  Alma,  opposite  the  *' Sawmill  and  Lum- 
ber "  office,  60  feet  above  small  road  bridge  on  the  east  side  of  street,  at  the  en- 
trance to  F.  Lane's  residence,  being  the  highest  point  in  square. 

Elevation,  213.4286  meters.    700.231  feet. 

T.  B.  M.  105  is  three-fourths  of  a  mile  below  Alma  sawmill,  49  feet  below  milepost 
81,  35  feet  below  C.  Moser's  red  bam^  in  a  large  imbedded  rock  forming  the  north 
bank  of  north  railroad  ditch,  being  highest  point  in  square,  marked  '^U.  D  S.' 

Elevation,  212.8926  meters.    698.473  feet. 

P.  B.  M.  149  is  three-fourths  of  a  mile  below  Alma  sawmill,  at  the  east  fence  on 
the  right  of  way  of  the  Chicago,  Burlington  and  Northern  Railway,  by  milepost  81, 
in  front  of  C.  Moser's  house,  16  feet  below  gate  for  farm  crossing,  being  copper  bolt 
I<iaded  in  tile,  3  feet  below  surface  of  ground,  same  place  as  T.  Bi  M.  105. 

Elevation,  212.1178  meters.     695.931  feet. 

P.  B.  M.  150  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  149,  about  a  foot  above 
ground. 

Elevation  213.3299  meters.    699.908  feet. 

T.  B.  M.  107  is  2  miles  below  Alma  sawmill,  in  the  highway,  about  8  feet  west  of 
the  east  road  fence  and  60  feet  above  the  small  white  house  at  the  east  roadside,  13 
feet  northwest  of  the  northwest  comer  of  Anton  Loetsche's  yard,  being  the  highest 
point  in  square,  on  imbedded  rock,  marked  "U.  □  S." 

Elevation,  211.5690  meters.    694. 130  feet. 

T.  B.  M.  108  is  2f  miles  below  Alma  sawmill,  and  620  feet  below  Bridge  445,  at  the 
south  point  of  woods  on  the  west  side  of  track,  55  feet  from  center ;  alno,  500  feet  above 
the  large  bam  east  of  the  track,  having  a  stone  foundation  and  basement;  in  base  of 
a  16-inch  oak  tree,  at  surface  of  ground,  being  the  highest  point  of  a  6-inch  wire 
s]>ike  bent  over. 

Elevation,  210.0556  meters.     689.165  feet. 

P.  B.  M.  151  is  about  2f  miles  below  Alma  sawmill,  984  feet  below  Bridge  445,  and 
787  feet  below  milepost  83,  at  the  west  fence  on  the  right  of  way  of  the  Chicago,  Bur- 
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lington  and  Northern  Railway,  directly  opposite  tlie  large  bam  with  stone  fonnda- 
tion  and  basement,  owned  by  Mr.  Bartsch,  and  midway  between,  two  prominent 
points  of  bluff.  It  is  8,300  feet  below  T.  B.  M.  108  and  45  feet  from  center  of  track, 
being  a  copper  bolt  in  tile,  3  feet  under  ground. 

Elevation,  209.8510  meters.    688.494  feet. 

P.  B.  M.  152  in  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  151. 

Elevation,  211.0676  meters.    692.485  feet. 

T.  B.  M.  109  is  about  3^  miles  above  Cochrane,  300  feet  below  Buffalo  Slough 
crossing,  and  33  feet  east  from  the  east  right  of  way  fence,  in  meadow,  on  the  large 
lone  gnarled  oak  tree,  being  a  6-inch  spike  in  root. 

Elevation,  209.0569  meters.    685.888  feet. 

T.  B.  M.  114  is  2,493  feet  below  Cochrane,  Wis.,  on  the  line  of  the  Chicago, 
Burlifigton  and  Northern  Railway,  at  the  road  crossing  on  the  southeast  side  of  the 
wagon  road,  and  on  the  northeast  side  of  the  railroad,  50  feet  from  center  of  track, 
ou  an  oak  stump  3  feet  high,  in  the  fence  where  wire  connects  with  rail  fence,  being 
a  6 -inch  wire  spike. 

Elevation,  212.1789  meters.   696.131  feet. 

P.  B.  M.  153  is  2,493  feet  below  the  depot  at  Cochrane,  at  th^  mouth  of  Rose  Val- 
ley, at  road  crossing,  on  the  right  of  way  of  the  Chicago,  Burlington  and  Northern 
track,  in  corner  of  fence  on  the  east  side  of  track  below  the  road,  same  place  as  T.  B. 
M.  114,  being  a  copper  bolt  in  tile  3  feet  below  the  surface  of  ground. 

:filevation,  210.^79  meters.  690.157  feet. 

P.  B.  M.  154  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  153. 

Elevation,.  211.5794  metera.    694. 164  feet. 

T.  B.  M.  117  is  5^  miles  above  the  lime  kiln  at  the  upper  end  of  Fountain  City,  at 
the  northeast  corner  of  August  Bensel's  wagonhonse,  on  base  stone,  being  highest 
point  in  square. 

Elevation,  209.7958  meters.    688.313  feet. 

P.  B.  M.  155  is  3f  miles  above  the  lime  kiln  at  the  upper  end  of  Fountain  City,  at 
the  farm  residence  of  Peter  Suter,  28  feet  above  the  center  of  the  Railroad  Viaiduct 
No.  439  over  the  wagon  road,  and  25  feet  southwest  from  the  center  of  the  Chicago, 
Burlington  and  Northern  track,  being  top  of  copper  bolt  in  tile  3  feet  below  surface 
of  ground. 

Elevation,  206.5508  meters.     677.666  feet. 

P.  B.  M.  156  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  155. 

Elevation,  207.7686  meters.    681.662  feet. 

T.  B.  M.  120  is  about  2  miles  above  the  lime  kiln  at  upper  end  of  Fountain  City, 
416  feet  above  milepost  94,  on  the  west  side  of  track,  just  outside  of  the  right  of 
way,  a  half  mile  above  bridge  437,  being  a  spike  in  an  oak  tree. 

Elevation,  208.6520  meters.    684.560  feet. 

T.  B.  M.  121  is  about  li  miles  above  the  lime  kiln  at  the  upper  end  of  Fountain 
City,  on  the  east  side  of  Jiighway,  200  feet  below  railroad  bridge  No.  437  over  Mau- 
mandee  Creek,  in  f^ont  of  the  southwest  corner  of  Martin  Ludwig^s  yard,  on  the 
opposite  side  of  the  road  and  79  feet  from  P.  B.  M  157,  being  the  highest  point  in 
square  on  embedded  stone,  marked  "  U.  D  S." 

Elevation,  207.4780  meters.    680.708  feet. 

P.  B.  M.  157  is  on  the  opposite  side  of  the  road  and  79  feet  from  T.  B.  M.  121,  about 
11  miles  above  the  lime  Kiln  at  the  upper  end  of  Fountain  Citv,  331  feet  below  the 
south  end  of  the  Chicago,  Burlington  and  Northern  Bridge  No.  437,  over  Maum&ndee 
Creek,  on  the  right  of  way  of  the  Chicago,  Burlington  and  Northern  Railway,  at  the 
east  fence,  being  top  of  copper  bolt  leaded  in  tile  and  set  three  feet  below  surface  of 
ground. 

Elevation,  205.7895  meters.    675.168  feet. 

P.  B.  M.  158  is  top  of  cap  on  iron  pipe  sot  over  P.  B.  M.  157. 

Elevation,  207.0093  meters.    679.170  feet. 

T.  B.  M.  122  is  in  the  upper  end  of  Fountain  City,  just  east  of  the  limekiln,  on  the 
upper  side  of  bridge  No.  433,  in  the  east  end  of  cap  directly  over  pile,  being  the  south 
one  of  two  spikes,  with  a  square  around  it. 

Elevation,  209.1880  meters.    686.318  feet. 

Old  U.  S.  B.  M.  1  "H.  W.  G."  is  at  Fountain  City,  Wis.,  30  feet  below  bridge 
428  of  the  Chicago,  Burlington  and  Northern  Railway,  50  feet  eaat  from  center  of 
track,  on  the  south  side  of  Eagle  street,  which  leads  to  the  steamboat  landing,  at 
tiie  southwest  comer  of  Bohrie's  warehouse,  on  foundation  stone,  marked  **  B.  M.'', 
bting  the  highest  point  of  square  within  the  circle  cut  in  stone. 

Elevation,  207.0364  meters.   679.259  feet. 

Old  U.  8.  B.  M.  "A*'  is  in  Fountain  City,  Wis.,  on  the  northwest  conier  of  Main 
and  Eagle  streets,  at  the  southeast  corner  of  Sherer's  Hotel,  on  the  water  table,  being 
the  highest  point  of  triangle  inside  of  circle  marked  "B.  M.'' 

Elevation,  211.0599  meters.     692.460  feet. 

P.  B.  M.  159  is  in  Fountain  City,  Wis.,  east  of  Eagle  street,  on  the  south  side  of 
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Main  street,  on  Charles  Niemann's  saloon,  on  the  npner  cud  of  window  sill,  being  the 

top  of  copper  bolt  leaded  verticsJly  and  marked      0 

P.B.M. 

Elevation^  212.0086  meters.    695.573  feet. 

Old  U.  8.  B.  M.  '*  XXI"  is  Just  below  Fountain  City,  behind  the  head  of  Island  62, 
on  the  river  side  of  the  Chicago,  Burlington  and  Northern  track  and  40  feet  below 
Bridge  424,  70  feet  from  bank  of  slough,  being  a  spike  in  base  of  a  soft-maple  stump. 

Elevation,  205.6544  meters.    674.725  feet. 

T.  B.  M.  123  is  If  miles  below  Eagle  street,  Fountain  City,  52  feet  above  milepost 
98  and  10  feet  northeast  from  center  of  truck,  on  a  ledge  of  rock  at  about  the  same 
elevation  as  the  track,  being  highest  point  in  square  marked  *'  U.  Q  S." 

f:ievation,  208.6378  meters.    684.513  feet. 

P.  B.M.  leOis  If  miles  below  Eagle  street,  Fonntxvin  City,  2,362  feet  below  the 
Chicago,  Burlington  and  Northern  Bridge  No.  221,  and  31  feet  northeast  froui  mile- 
post  98,  below  large  curve  in  railroad  line,  on  the  right  of  way,  1  foot  from  wire 
fence,  being  copper  bolt  leaded  in  tile  3  feet  below  the  gi-ouud. 

Elevation,  210.1092  meters.    689.341  feet. 

P.  B.  M.  161  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  160,  about  a  foot  above 
ground. 

Elevation,  211.8281  meters.    693.340  feet. 

T.  B.  M.  124  is  at  mouth  of  slough  opposite  Island  65,  1,453  feet  below  milepost  99, 
and  840  feet  below  bridge  418,  at  the  upper  end  of  cut  below  Jack  Cook's  house,  on 
the  bluff  side  of  track,  being  the  highest  point  in  square  on  rock,  marked  **  U.  Q  S." 

Elevation,  209.5997  meters.     687.669  feet. 

T.  B.  M.  125  is  at  the  head  of  Island  69,  16  feet  above  the  overhead  cable  track 
running  from  the  quarry  to  the  river,  on  the  bluft'  side  of  the  Chicago,  Burlington 
and  Northern  track,  on  large  rock  in  side  of  bank,  being  the  highest  point  in  square, 
marked  "  U.  D  S." 

Elevation)  208!o797  meters.    682.682  feet. 

P.  B.  M.  162  is  at  the  head  of  lHland.69,  524  feet  below  T.  B.  M.  125,  on  the  Chicago, 
Burlington  and  Northern  right  of  way,  at  the  east  fence,  abont  150  feet  above  viaduct 
over  road  running  to  the  low- water  landing,  being  copper  bolt  in  tile,  about  3  feet 
underground. 

Elevation,  207.3962  meters.    680.440  feet. 

P.  B.  M.  163  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  162. 

Elevation,  208.6139  meters.    684.4a5  feet. 

T.  B.  M.  126  is  behind  Island  69,  12  feet  northeast  from  the  Chicago,  Burlington  and 
Northern  track,  715  feet  below  milepost  101,  aud  1,148  feet  above  bridge  415,  on 
embedded  rock,  being  the  highest  point  in  square  marked  '^  U.  D  S." 

Elevation,  208.9051  meters.    685.390  feet. 

T.  B.  M.  12i7  is  opposite  Winona,  on  the  east  side  of  the  Chicago,  Burlington  and. 
Northern  Railway,  3,280  feet  above  its  crossing  with  the  Chicago  and  Northwest- 
ern Railway,  1,640  feet  above  bridge  413,  over  slough,  behind  and  49  feet  from  mile- 
Xiost  102  in  cut,  on  large  rock  in  foot  of  bank,  marked  U.  o  S.,  being  the  highest 
point  in  square. 

Elevation,  209.9397  meters.    688.785  feet. 

P.  B.  M.  164  is  on  the  left  biink  of  the  river,  opposite  Winona,  on  the  right  of  way 
of  the  Chici^o  and  Northwestern  Railway,  at  the  east  fence,  279  feet  north  f^om  the 
north  end  01  bridge  over  the  Mississippi,  being  a  copper  bolt  in  tile  3  feet  under 
ground. 

Elevation,  203.5121  meters.    667.697  feet. 

P.  B.  M.  165  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  164. 

Elevation,  204.7251  meters.    671.676  feet. 

Old  U.  ST  B.  M.  XVII  is  at  Winona,  on  the  left  bank  of  the  river,  in  the  abut- 
ment of  the  Chicago  and  Northwestern  Railwav  Bridge,  at  the  upper  side  of  the 
downstream  bedplate  of  the  northeast  post  on  line  with  the  live  rivets,  being  the 
highest  point  in  square. 

Elevation,  206.9688  meters.    679.038  feet. 

P.  B.  M.  16(3  is  at  Winona,  on  the  north  end  of  the  Chicago  and  Northwestern  Railway 
Bridge,  on  the  west  end  of  first  pier  south  of  abutnieut,  4  feet  fi*om  the  north  face 
and  2  feet  from  end  of  pier,  being  top  of  copper  bolt  leaded  vertically  aud  marked 
U.S. 

P  K.TA 

Elevation,  206.7248  meters.    678.237  feet. 

P.  B.  M.  167  is  in  Winona,  on  the  north  wing  wall,  land  abutment  of  the  Chicago 
and  Northwestern  Railway  Bridge,  on  the  seventh  stone  step  from  the  top,  5  inches 
back  f^om  its  north  face  and  7  inches  from  the  west  face  of  the  sixth  step,  being  top  of 

^  "  V.  s." 

copper  bolt  leade^d  vertically,  marked       o 

Elevation^  207.8766  meters.    682.016  feet^ 
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OW  U.  S.  and  railroad  gauge  is  atWiuoua,  in  center  of  crib- work  below  the  draw 
pier  of  the  Chicago  and  Northwestern  Railway  Bridge^  being  a  stall*  gauge  spiked  to 
timber  of  crib,  graduated  to  feet  and  tenths. 

Elevation  of  its  zero^  201.2576  meters.    660.300  feet. 

New  gauge  is  at  Winona,  on  the  Chicago  and  Northwestern  Railway  Bridge,  on 
the  pier  at  the  south  end  of  drawbridge,  at  the  low^r  part  of  its  river  face,  dressed 
in  the  masonry  to  feet  and  tenths. 

Elevation  of  its  zero,  201.2695  meters.    660.339  feet. 

Old  U.  8.  B.  M.  "b"  is  in  Winona,  on  the  down-river  side  of  the  W^inoua  Water 
Works  engine  house,- on  the  river^  end  of  the  stone  door  sill  of  door  toward  river, 
being  the  nighest  point  in  circle. 

Elevoition,  207.0912  meters.    679.439  feet. 

Winona  City  B.  M.  is  in  Winona,  Minn.,  at  the  entrance  to  the  water-works  stand- 
pipe,  on  the  west  end  of  bottom  step,  being  marked  by  a  light  cross.  Elevation, 
Wmona  datum,  94.058  feet. 

Elevation,  206.7659  meters.    678.372  feet. 

Old  U..S.  B.  M.  is  in  Winona,  on  the  east  face  of  water  tower,  on  the* bottom  sur- 
face of  a  deep  notch  cut  in  base  stone  about  2  feet  above  ground,  being  the  highest 
jjoint  in  square,  on  river  side  of  old  line. 

Elevation,  206.9965  meters.    679.128  feet. 

P.  B.  M.  168  is  in  Winona,  Minn.,  in  the  court-house  on  the  north  front  of  th«  west 
window  sill,  about  1  foot  above  ground,  being  top  of  copper  bolt  lettded  vertically, 

"U.S." 
marked       0 

P.  B.  IVf . 

Elevation,  209.2616  meters.    686.560  feet. 

Old  U.  S.  B.  M.  *'BV  of  gauge  record  is  in  Winona,  on  the  southweHt  comer  of 
East  Front  and  Franklin  street*,  opposite  L.  C.  Porter's  mill,  at  the  front  door  of 
brick  office  on  the  downstream  end  of  step,  being  the  highest  point  in  square. 

Elevation,  206.6312  meters.    677.930  feet. 

Old  U.  S.  B.  M.  on  Liberty  and  Second  strcet.s  is  in  Winona,  on  the  southwest  corner 
of  East  Second  and  Liberty  streets,  on  the  ui>stroam  end  of  the  west  window  sill, 
19.7  feet  west  from  the  oast  corner  of  building,  being  the  high  ponit  in  rear  part  of 
square. 

Elevation,  207.6605  meters.    681.307  feet. 

Old  U.  S.  B.  M.  on  Keys's  barn,  in  lower  Winona,  492  feet  above  the  Winona  and 
Southwestern  and  Chicago,  Burlington  and  Northern  Railway  Bridge  across  the  Mis- 
sissippi, on  the  north  side  of  approach,  just  in  the  rear  of  Mr.  Keys's  house,  on  brick 
barn,  on  the  upstream  end  of  the  stone  window  hiII  of  window  facing  river,  being 
the  high  point  in  rear  part  of  old  scjuare. 

Elevation,  209.6838  meters.    687.945  ItMit. 

P.  B.  M.  169  is  in  lower  Winona,  on  the  Winona  and  Southwestern  and  Chicago, 
Burlington  and  Northern  Railway  Bridge,  (m  the  upstream  end  of  the  first  pier  from 
the  abutment,  on  the  southwest  corner  of  coping  stone,  being  top  of  copper  bolt 

-U.S." 
leaded  vertically,  marked       0 

Elevation,  208.5111  meters.  "  684.098  feet. 

T.  B.  M.  128  is  in  Lower  Winona,  2,214  feet  below  the  Winona  and  Southwestern 
Railway  Bridge,  125  feet  back  southwest  from  the  lower  ice  house  on  the  river  bank, 
140  feet  northeast  from  the  railroad  track,  on  a  large  willow  tree,  blazed,  being  the 
top  of  a  6-inch  wire  s))ike. 

Elevation,  202.9988  met-ers.    666.013  feet. 

T.  B.  M.129is  at  Minueopa  below  Wiuona,  1,272  feet  above  milepost  117,  on  the 
southwest  side  of  the  Chicago,  Milwaukee  and  St.  Paul  track,  and  on  the  lower  side 
of  the  month  of  Pine  CreeK  (being  the  first  creek  below  Winona),  in  E.  A.  (iood- 
fellow's  front  yard,  on  the  north  root  of  a  2-fo()t  willow  tree,  being  top  of  a  6  inch 
wire  spike. 

Elevation,  205.4574  meters.    674.079  feet. 

P.  B.  M.  170  is  at  Minneo]>a  below  Winona,  on  the  southwest  side  of  the  Chicago, 
Milwaukee  and  St.  Paul  track,  82  feet  below  the  lower  end  of  bridge  over  Pine 
Creek,  which  is  the  first  creek  below  Winona,  in  E.  A.  Goodfellow's  front  yard, 
about  45  feet  below  T.  B.  M.  129,  1^  feet  southwest  from  front  fence,  being  a  copper 
bolt  in  tile,  3  feet  underground. 

Elevation.  204.3693  meters.    670.509  feet. 

P.  B.  M.  171  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  170. 

Elevation,  205.5861  meters.    674.501  feet. 

T.  B.  M.  130  is  2.6  miles  below  the  Winona  and  Southwestern  Railway  Bridge, 
across  the  Mississippi  at  lower  Winona,  3,182  feet  above  Homer  and  1,804  i'i^et  below 
milepost  117  of  the  Chicago,  Milwaukee  and  St.  Paul  track,  10  feet  northeast  from 
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the  center,  at  the  mouth  of  a  wooden  box  drain,  on  a  large  rock,  being  the  highoat 
point  in  square,  marked  "U.  □  S." 

Eleyation,  206.1020  meters.    676.194  feet. 

T.  B.  M.  131  is  2,920  feet  below  Station  Homer,  and  1,686  feet  below  bridge  42,  10 
feet  southwest  from  center  of  trai'k,  367  feet  below  P.  B.  M.  172  and  173,  on  rock,  be- 
ing the  highest  point  in  a  square,  marked  U.  □  S. 

Elevation,  207.4652  meters.    680.666  feet. 

P.  B.  M.  172  is  2,652  feet  below  Station  Homer,  on  the  bluff  side  of  the  Chicago, 
Milwaukee  and  St.  Paul  track,  1  foot  east  from  the  fence,  in  front  of  Mr.  Wm.  Bes- 
ner's  brick  house,  on  the  hill,  opposite  a  lone  hickory  tree,  standing  on  the  bluff  side 
of  the  wagon  roa<l,  being  a  copper  bolt  in  tile  3  feet  below  surface  of  ground. 

Elevation.  206.7217  meters.    678.227  feet. 

P.  B.  M.  173  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  172, 

Elevation  207.9382  meters.    682.218  feet. 

T.  B.  M.  132  is  opposite  the  foot  of  Island  75,  on  line  of  Chicago,  Milwaukee  and 
St.  Paul  track,  2,371  feet  above  milepost  120,  15  feet  north  from  the  center  pf  track 
on  embedded  rock,  marked  ''U.  U  S.,''  being  the  highest  point  in  square. 

Elevation,  206.7558  meters.    678.339  feet. 

T.  B.  M.  133  is  opposite  the  closing  dike  of  Island  76,  594  feet  below  Bridge  36,  on 
the  line  of  the  Chicago,  Milwaukee  and  St.  Paul  tntck,  15  feet  north  from  center,  on 
an  embedded  rock,  marked  "U.  C)  S.,  "  being  the  highest  point  in  square. 

Elevation,  207.4723  meters.  •  680.690  feet. 

P.  B.M.  174  is  2f  miles  below  Homer,' opposite  the  end  of  closing  dike  behind  Is- 
land 76,  656  feet  below  bridge  36,  on  the  Chicago,  Milwaukee  and  St.  Paul  right  of 
way,  at  the  bluff  side^fence,  and  984  feet  below  milepost  120,  being  a  copper  bolt  in 
tile  3  feet  under  ground,  75  feet  more  or  less  below  T.  B.  M.  133,  and  about  15  feet 
above  grade  of  track. 

Elevation,  210.0438  meters.    689.126  feet. 

P.  B.  M.  175  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  174. 

Elevation,  211.2635  meters.    693.128  IVet. 

T.  B.  M.  134  is  between  islands  76  and  77,  1,745  feet  above  milepost  121  and  269  feet 
below  bridge  34  of  the  Chicago,  Milwaukee  and  St.  Paul  track,  10  feet  beyond  the 
southwest  right-of-way  fence,  in  the  10-iuch  cottonwood  tree,  being  top  of  a  wire 
spike. 

Elevation,  206.6935  meters.    678.134  feet. 

T.  B.  M.  135  is  opposite  the  foot  of  Island  77,  4,593  feet  above  the  La  Moille,  1,9.52 
feet  below  center  of  bridge  32  of  the  Chicago,  Milwaukee  and  St.  Paul  track,  and  1,666 
feet  above  mitepost  122  from  St.  Paul,  at  the  upper  end  of  cut,  8  feet  northeast  from 
center  of  track,  on  an  embedded  bowlder,  marked  '*  (J.  D  S./'  being  the  highest  point 
in  square. 

Elevation,  206.2219  meters.    676.587  feet. 

T.  B.  M.  137  is,  at  La  Moille,  Minn.,  about  328  feet  below  the  depot  of  the  Chicago, 
Milwaukee  and  St.  Paul,  on  the  northeast  corner  of  sill  supporting  the  railroinl  wheat 
house,  being  the  top  of  a  6-inoh  spike  in  sill. 

Elevation,  206.2943  meters.    676.825  feet. 

P.  B.  M.  176  is  at  La  MoUle,  154  feet  above  the  Chicago,  Milwaukee,  and  Sf .  Paul, 
Depot,  at  foot  of  bluff,  50  feet  southwest  from  center  of  track,  35  feet  above  the  upper 
en(^or  bridge,  and  69  feet  below  the  frame  house,  being  top  of  a  copper  bolt  in  tile, 
about  475  feet  above  T.  B.  M.  137, 

Elevation,  205.5603  meters.    674.416  feet. 

P.  B.  M.  177  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  176. 

Elevation,  206.7757  meters.     678.404  f6et. 

Old  U.  S.  B.  M.  120  is  about  1  mile  below  La  Moille,  260  feet  below  the  lower  end  of 
switch  and  siding,  75  feet  towards  the  river  from  ceute];of  track,  and  100  feet  back 
from  bank  of  slough,  being  a  spike  in  a  lone  oak  tree. 

Elevation,  203.8975  meters.    668.961  feet. 

T.  B.  M.  140  is  about  If  miles  below  La  Moille,  1,640  feet  below  Bridge  22,  on  the 
south  side  of  track,  39  feet  from  the  center,  1,361  feet  below  milepost  124,  at  the  south 
end  of  fill  and  the  north  end  of  cut,  180  Ibet  above  the  line  of  upper  side  of  white 
house,  being  top  of  a  6-inch  spike  in  a  charred  stump. 
.  Elevation,  205.7164  meters.    674.929  feet. 

T.  B.  M.  141  is  opposite  the  head  of  IsUuid  86,  574  feet  below  milepost  125,  40  feet 
east  of  track  center,  being  a  6-inch  spike  in  the  root  of  an  oak  tree  about  9  inches  m 
diameter,  blazed. 

Elevation ,  208.4149  meters.    683.782  feet. 

T.  B.  M.  142  is  about  1  mile  above  Richmond,  at  E.  Learh's  crossing,  just  above  the 
npper  roadside  fence,  15  feet  east  of  center  of  track,  on  an  embedded  bowlder,  being 
the  highest  point  in  square,  marked  "  IT.  □  S." 

J^levation;  2X0,3824  meters.    690.237  feet. 


3054   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

P.  B.  M.  178  is  in  Richmond,  Minn.,  1,900  feet  below  bridge  16  and  615  feet  above  tlie 
npper  end  of  siding,  101  feet  above  the  upper  end  of  Jacob  Danchower's  house,  105 
feet  below  the  lower  end  of  barn,  47  feet  west  of  center  of  the  Chicago,  Milwaukee 
and  St.  Paul  track,  being  top  of  copper  bolt  in  tile  set  3  feet  below  suriace  of  ground. 

Elevation,  205.9664  meters.    675.749  feet. 

P.  B.  M.  179  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  178. 

Elevation,  207.1862  meters.    679.751  feet. 

T.  B.  M.  144  is  in  front  of  Queens  Bluff  in  Richmond,  639  feet  above  mllepost  127, 
about  at  the  center  of  siding,  12  feet  east  of  track  center,  on  the  ledge  of  rock  in  small 
cut,  being  highest  point  in  square,  marked  '^  U.  OS.'' 

Elevation,  206.0392  meters.    675.988  feet. 

T.  B.  M.  146  is  2^  miles  above  Dakota,  just  above  Island  90,  656  feet  above  Henry 
Winter's  house,  on  the  line  of  the  Chicago,  Milwaukee  and  St.  Paul  Railway,  12  feet 
west  of  center  of  track,  being  the  highest  point  in  square,  marked ''  U.  O  S*" 

Elevation.  210.7417  meters.    B91.416  feet. 

P.  B.  ifi..  180  is  about  1}  niiies  below  Richmond,  787  feet  below  the  line  of  dike  above 
the  head  of  Island  90,  and  285  feet  above  the  house  of  Henry  Winters,  directly  oppo- 
site the  farm  crossing,  39  feet  from  center  of  track  towards  the  river,  also  39  feet  back 
from  top  of  river  bank,  being  copper  bolt  in  tile,  3  feet  underground. 

Elevation,  208.2197  meters.    683. 142  feet. 

P.  B.  M.  181  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  180. 

Elevation,  209.4416  meters.    687.151  feet. 

T.  B.  M.  147  is  2  miles  above  Dakota,  opposite  the  foot  of  Island  90,  728  feet 
below  milepost  129  and  30  feet  east  from  the  center  of  track,  on  an  oak  tree  1  foot 
in  diameter,  with  top  broken  off,  being  spike  in  root.  * 

Elevation,  207.8849  meters.    682.043  feet. 

P.  B.  M.  1^  is  at  Dakota,  Minn.,  656  feet  above  the  Chicago,  Milwaukee  and  St. 
Paul  Depot,  and  430  feet  below  mile  post  131,  on  the  west  side  of  wagou  road,  262 
feet  west  from  center  of  track  on  line  with  the  stone  fence  in  front  of  Amos  Shay's 
residence,  and  13  feet  above  its  upper  end,  also  69  feet  from  a  lone  blazed  cpttonwood 

tree  standing  on  the  east  side  of  wagon  road,  engraved  p  jg  |^,  being  copper  bolt  in 

tile  3  feet  underground. 

Elevation,  208.1715  meters.    682.983  feet. 

P.  B.  M.  183  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  182. 

Elevation,  209  3905  meters.    686.983  feet. 

Old  U.  S.  B.  M.  131  is  in  Dakota.  Minn.,  269  feet  below  the  Chicago,  Milwaukee 
and  St.  Paul  Depot,  9^  feet  west  from  center  of  track,  on  the  water-tauk  foundation, 
at  the  lower  side,  front  pier,  on  the  southeast  comer  of  base  stone,  being  the  high- 
est point  in  circle  "0." 

Elevation,  205.1118  meters.    672.943  feet. 

T.  B.  M.  150  is  2,493  feet  above  R.  Remp's  store  in  Dresbach,  Minn.,  1  mile  below 
Dakota,  and  1,542  feet  below  milepost  132,  on  line  of  Chicago,  Milwaukee  and  St. 
Paul  track,  30  feet  west  from  the  center,  and  328  feet  above  John  Wagner's  house, 
on  a  large  oak  stump,  being  top  of  a  6-iuch  wire  spike. 

Elevation,  213.7706  meters.    701.a53  feet. 

Old  U.  S.  B.  M.  130^,  also  called  Old  P.  B.  M.  18,  is  in  the  upi>er  end  of  Dresbach, 
on  the  east  end  of  stone  culvert,  under  high  fill,  200  feet  from  the  river,  on  the  south- 
east comer  of  coping  stone,  being  the  highest  point  in  circle  cut  on  the  sandstone. 

Elevation,  203.7340  meters.    668.425  feet. 

P.  B.  M.  184  is  in  Dresbach,  Minn.,  on  the  northwest  comer  of  Second  and  G 
streets,  on  the  front  of  R.  Remp's  brick  stgre,  on  the  ^uth  end  of  the  stone  door- 

•'U.  S." 
step,  being  the  top  of  copper  bolt  leaded  vertically,  marked      0 

Elevation,  216.3510  meters.    709.819  feet. 

T.  B.  M.  151  is  about  3,609  feet  below  Dresbach,  and  2,792  feet  below  milepost  133, 
on  line  of  Chicago,  Milwaukee  and  St.  Paul  Railway  track,  12  feet  east  from  center, 
on  an  embedded  bowlder,  being  highest  point  in  square,  marked  ^'U.  U  S." 

Elevation,  207.2770  meters.    680.049  feet. 

P.  B.  M.  185  is  about  3,609  feet  below  Dresbach,  on  opposite  side  of  track  from  T. 
B.  M.  151,  425  feet  below  Henry  Becker's  house,  and  280  feet  above  his  limekiln,  62.7 
feet  below  the  head  block  at  upper  end  of  siding,  at  west  fence,  and  48.7  feet  west 
from  center  of  track,  being  copper  bolt  in  tile  3  feet  underground. 

Elevation,  206.1904  meters.    676.484  feet. 

P.  B.  M.  186  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  185. 

Elevation,  207.4126  meters.     680.494  feet. 

T.  B.  M.  153  is  at  the  mouth  of  Dresbach  Slough,  1,079  feet  above  milepost  135,  on 
the  bank  of  the  Chicago.  Milwaukee  and  St.  Paul  Railway  track,  12  feet  west  from 
center,  on  a  rock  marked  U.  D  S.,  being  the  highest  point'iu  square. 

Elevation,  208.3287  meters.    683.499  feet. 
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T.  B.  M.  154  is  If  miles  abovo  ''  River  Junction/'  on  the  line  of  the  Chicago.  Mil- 
waukee aud  St.  Paul  Railway  track,  about  100  feet  above  **  P'emdale  Cottage/'  and 
65  feet  below  the  very  large  and  conspicuous  bowlder  on  the  west  sMe  of  west  ditcliy. 
196  feet  above  milepost  iSq,  on  an  embedded  bowlder,  marked  **  U.  a  S.'',  being  the 
highest  point  in  sqiiare. 

Elevation,  207.4100  meters.    680.485  feet. 

P.  B.  M.  187  is  above  La  Crescent,  about  1,320  feet  above  the  depot  at  River  Junc- 
tion, and  915  feet  above  the  head  block  at  the  lower  end  of  siding,  400  feet  below  J. 
A.  Seizor's  stone  house,  and  95  feet  above  Mr.  Edwards's  house,  on  the  bluff  side  of 
the  Chicago,  Milwaukee  and  St.  Paul  Railway  track,  66  feet  firom  center,  and  48  feet 
from  side  track,  being  copper  bolt  in  tile  3  feet  underground. 

Elevation,  205.1134  meters.    672.950  feet. 

P.  B.  M.  188  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  187. 

Elevation,  206.3383  meters.    676.969  feet.     ^ 

T.  B.  M.  155  is  above  La  Crescent,  and  590 feet  above  ''River  Junction"  depot,  50 
feet  west  from  the  center  of  the  Chicago,  Milwaukee  and  St.  Paul  Railway  track, 
on  a  land  monument,  which  is  a  square  stone  set  in  the  ground,  and  standing  2  feet 
above  surface,  marked  on  top  with  a  diagonal  line  and  a  lignre  '^  3/'  being  the  high- 
est point  in  the  upper  part  of  the  figure  ''3.'' 

£lev9,tion,  202.4259  meters.    664.133  feet. 

Old  U.  8.  B.  M.  139.  also  called  old  P.  B.M.  19,  is  on  the  right  bank,  on  the  west 
pi^r  of  the  Chicago,  Milwaiikoe  and  St.  Paul  Railway  Bridge,  across  the  Mississippi 
Above  La  Crosse,  on  the  upstream  point  or  nose  of  capstone,  being  the  highest  point 
in  small  square  in  the  south  part  of  old  circle. 

Elevation,  204.7267  meters.    671.682  feet. 

P.  B.  M.  189  is  on  the  west  pier  of  the  Chicago,  Milwaukee  and  St.  Panl  Railway 
Bridge  above  Lit  Crosse,  on  the  same  pier  as  old  B.  M.  139,  lower  side  of  track,  on  the 

TJ    C 

downstream  end  of  capstone,  being  a  copper  bolt  leaded  vertically,  marked      o 

Elevation,  205.2345  meters.    673.348  feet. 

Gauge,  U.  S.  and  Railroad,  is  at  the  draw  of  the  Chicago,  Milwaukee  and  St.  Paul 
Railway  Bridge  above  La  Crosse,  on  the  upper  side  of  the  bridge,  on  the  southwest 
comer  of  the  upper  breakwater  crib,  a  staff  gauge  spiked  to  t^e  timber. 

Elevation  of  its  zero,  197.7253  meters.    648.711  feet. 

P.  B.  M.  190  is  on  the  oast  pier  of  the  Chicago,  Milwaukee  and  St.  Paul  Railway 
Bridge,  over  the  east  channel  of  the  Mississippi  River  above  La  Crosse,  on  the  down- 
stream side  directly  south  from  center  of  shoo.  9  inches  irom  face  of  stone,  being  top 

of  copper  bolt  leaded  vertically,  marked       o 

Elevation,  205.2576  meters,    673^423  feet. 

T.  B.  M.  157  is  in  North  La  Crosse,  in  the  west  pier  of  drawbridge,  over  Black  River 
No.  0,  in  the  north  end  of  pier,  being  highest  point  in  square  cut  on  coping  stone. 

Elevation,  204.0668  meters.    669.516  feet. 

P.  B.  M.  191  is  in  North  La  Crosse  on  the  Chicago,  Milwaukee  and  St.  Paul  Rail- 
way Bridge  No.  0,  over  Black  River,  in  the  south  side  of  the  east  pier,  15  inches  from 

"  IT.  S  " 

the  southwest  comer,  being  top  of  a  copper  bolt  leaded  vertically,  marked      0 

^  P.B.H. 

Elevation,  203.3528  meters.    667.174  feet. 

T.  B.  M.  158  is  in  North  La  Crosse,  near  the  entrance  to  the  Chicago,  Milwaukee 
and  St.  Paul  roundhouse,  in  the  water  tank  foundation  stone,  the  northwest  pier, 
on  beveled  edge  of  the  top  stone  in  broken  square,  marked  U.  O  S. 

Elevation,  %3.0160  meters.    666.069  feet. 

La  Crosse  City  B.  M.,  on  Front  street,  is  on  the  west  side  Of  Front  street  between 
Main  and  Pearl  streets,  on  the  southeast  corner  of  old  building  joined  to  the  south 
side  of  stone  building,  on  the  top  surface  of  water  table,  0.7  foot  above  the  lower 
corner^  being  the  highest  point  in  8(][uare.  The  building  is  occupied  by  "  S.  Becker- 
Commission  and  Produce.''    Elevation,  Lacrosse  datum,  50.000  feet. 

Elevation,  204.7179  meters.    671.653  feet. 

P.  B.  M.  192  is  in  La  Crosse,  Wis.,  on  the  United  States  post-office  building,  on  the 
northeast  comer  of  Fourth  and  State  streets,  at  the  south  side  of  the  south  one  of  three 
doors  fronting  on  Fourth  street,  being  the  door  next  to  the  tower,  a  copper  bolt 

"US"  f  ±  MT 

leaded  vertically  in  the  doorstep,  marked       o 

P  "R.  M 

Elevation,  213.2996  meters.    699.808  feet. 

T.  B.  M.  160  is  in  La  Crosse  on  the  west  side  of  the  Chicago,  Burlington  and  North- 
em  depot,  on  the  Second  street  side,  at  the  south  si'de  of  second  door  above  the  south 
end  ofmain  building,  being  the  highest  point  in  square  marked  "  U.  D  S." 

JElevation,  20^.5767  meters.    677.751  feet. 
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La  CroBse  City  B.  M.,  at  ea«t  end  of  bridge,  is  in  La  Crosso  jnst  north  of  the  land 
'  pier  to  waffon  bridge  aoroas  the  Miseissippi^  on  the  southwest  comer  of  the  small 
brick  buildin^y  1  foot  above  the  south  corner  and  0.8  foot  above  the  ground,  being 
the  bottom  ofa  notch  cat  in  the  brick.    Elevation,  Lacrosse,  datum,  ^.510  feet. 

Klevation,  201.5321  meters.    661.200  feet. 

P.  B.  M.  193  is  in  La  Crosse  in  the  west  face  of  the  land  pier  to  the  highway  bridge 
across  the  Mississippi,  5  feet  from  its  north  end  and  3.5  feet  above  ground,  being  the 

center  of  a  copper  bolt  leaded  horizontally,  marked     o 

Elevation,  202.4379  meters.    664.172  feet. 

U.  8.  Signal  Service  ^ange  is  in  La  Crosse,  Wis.,  about  262  feet  l>elow  the  wagon 
bridge  across  the  Mississippi,  a  graduated  staff,  fastened  to  a  duster  of  three  piles. 

Elevation  of  its  sero,  196.7079  meters.    645.873  feet. 

T.  B.  M.  161  is  in  La  Crosse,  one-half  mile  below  the  highway  bridge  across  the  Mis- 
sissippi, on  the  southeast  corner  of  First  and  Market  streets,  on  the  brick  building  of 
the  La  Crosse  Soap  Company,  on  the  First  street  front,  on  the  south  end  of  a  stone 
doorstep,  being  highest  point  in  square,  marked  ''U.  D  S." 

Elevation,  2^.4^  meters.    680.628  feet. 

T.  B.  M.  162  is  in  the  south  end  of  La  Crosse,  on  John  Gund's  stone  brewery,  60 
feet  south  from  center  of  track,  8.4  feet  west  from  the  east  corner,  on  the  sloping 
water  table,  being  highest  point  in  square  marked  '^  U.  Q  S." 

Elevation,  211.^85  meters.    694.424  feet. 

P.  B.  M.  194  is  on  the  line  of  the  Chicago,  Burlington  and  Northern  Railway,  2 
miles  below  the  brewery  at  south  end  of  La  Crosse,  on  the  right  of  way  at  the  west 
wire  fence,  opposite  South  Junction  depot,  and  33  feet  south  of  the  same,  being  cop- 
per bolt  in  tile,  3  feet  under  ground. 

Elevation  204.1680  meters.    669.849  feet. 

P.  B.  M.  195  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  194. 

Elevation,  205.3857  meters.    673.844  feet. 

T.  B.  M.  168  is  3f  miles  above  Stoddard,  Wis.,  3,281  feet  below  mile  post  139,ajQd 
870  feet  above  milepost  140,  20  feet  west  of  center  of  Chicago,  Burlington  and 
Northern  Railway,  close  to  the  north  side  of  farm  crossing,  in  the  same  locality  as 
P.  B.  M.  196  and  197,  being  top  of  spike  in  stump. 

Elevation,  201.6789  meters.    661.682  feet. 

P.  B.  M.  196  is  3f  miles  above  Stoddard,  Wis.,  on  the  line  of  the  Chicago,  Burling- 
ton and  Northern  Railway,  870  feet  above  milepost  140,  about  one-half  mile  below 
Jack  Branak's  house  and  saloon,  and  one-fifth  mile  above  Curl  Bay's  house,  21  feet 
below  the  gate  tosfarm  crossing,  on  right  of  way,  2  feet  from  the  east  fence,  being 
copper  bolt  in  tile,  3  feet  under  grouna. 

Elevation,  202.2358  meters.    663.509  feet. 

P.  B.  M.  197  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  196. 

Elevation,  203.4494  meters.    667.491  feet. 

T.  B.  M.  170  is  2i  miles  above  Stoddard,  Wis.,  2,526  feet  below  milepost  141,  15  feet 
east  of  center  of  track,  about  hfldf  way  through  lar^e  out  on  imbedded  bowlder,  be- 
ing the  highest  point  in  square,  marked  **  U.  D  S." 

Elevation,  202.1210  meters.    663.133  feet. 

T.  B.  M.  172  is  about  8,281  feet  above  Stoddard,  near  the  upper  end  of  the  first  tan- 
gent above  the  depot,  853  feet  below  milepost  143,  and  328  feet  below  the  farm  cross- 
ing, 25  feet  east  from  center  of  the  Chicago,  Burlington  and  Northern  track,  on  im- 
bedded bowlder,  being  the  highest  point  m  square,  marked  "  IJ.c  S.*' 

Elevation,  201.5432  meters.    661.237  feet. 

P.  B.  M.  1^8  is  in  Stoddard,  Wis.,  on  foundation  to  water  tank,  on  the  north- 
east corner  of  the  northeast  pier  being  top  of  copper  bolt  leaded  vertically,  and 

marked     q 

Elevation,  202.9208  meters.    665.755  feet. 

T.  B.  M.  173  is  If  miles  above  Warners  Landing,  Wisconsin,  on  bridge  .346  over  the 
Raccoon  River,  on  the  east  end  of  the  first  cap  from  the  south  end  of  the  bridge,  over 
a  large  pile,  being  top  of  drift  bolt  inside  of  square. 

Elevation,  201.2497  meters.     660.274  feet. 

P.  B.  M.  19B  is  at  Warners  Landing,  280^  feet  up  the  track  from  O.  Warner's  house, 
60  feet  above  bridge  342,  and  29.2  feet  east  of  the  center  of  the  track,  on  the  Chicago, 
Burlington  and  Northern  Railway  right  of  way,  at  the  east  fence,  being  copper  bolt 
in  tile,  3  feet  under  ground. 

Elevatioii  200.2504  meters.     656.995  feet. 

P.  B.  M.  200  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  199. 

Elevation,  201.4690  meters.     660.993  feet. 

T.  B.  M.  174  is  at  Warners  Landing,  Wisconsin,  in  front  of  O.  Warner's  house  on  the 


i 

J 
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ChicA^y  Bnrlington  and  Northern  right  of  waj,  6  feet  from  the  east  fence,  being 
spike  in  stump. 

Elevation,  200.6003  meters.     668.143  feet. 

T.  B.  M.  175  is  at  Britts  Landing,  75  feet  above  milepost  147,  on  the  east  side  of  track, 
on  a  rock,  being  the  highest  point  in  square,  marked  *'  U.  O  S.'^ 

Elevation,  202.3602  meters.     663.917  feet. 

P.  B.  M.  201  is  1|  miles  above  Genoa,  351  feet  below  bridge  333,  and  1.837  feet  above 
milepost  148,  on  the  right  of  way  of  the  Chicago,  Burlingt'On  and  Nortnem  Railway, 
at  the  east  fence,  between  road  and  highway,  in  front  of  Frank  Riley's  property,  being 
copper  bolt  in  tile,  3  feet  under  ground. 

Elevation,  200.7226  meters.     ^58.545  feet. 

P.  B.  If.  202  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  201. 

Elevation,  201.9462  meters.     662.559  feet. 

T.  B.  M.  177  is  li  miles  above  Genoa  depot,  on  line  of  the  Chicago,  Bnrlington  and 
Northern  Railway,  2,516  feet  below  milepost  148,  and  656  feet  above  P.  B.  Ms.  201  and 
202,  12  feet  east  of  center  of  track  on  a  large  rock,  being  highest  point  in  square, 
marked  "  U.  D  S." 

Elevation,  201.2893  meters.     660.404  feet. 

T.  B.  M.  178  is  one-half  of  a  mile  above  Genoa,  Wis.,  2,326  feet  below  milepost  149, 
in  fVont  of  the  large  stone  honse  of  John  Franzini,  on  rough  bowlder,  on  the  east  side 
of  the  highway  which  runs  along  east  of  railroad,  being  the  highest  point  in  square, 
marked  •'  U.  a  8.'» 

Elevation,  201.8655  meters.     662.294  feet. 

P.  B.  M.  203  is  in  Genoa,  Wis.,  on  the  west  side  of  the  main  street  in  front  of  Albert 
Zabolio's  store,  on  the  stone  dooi*step  of  the  upstream  door,  near  the  southeast  cor- 

U.  8." 
ner  step,  being  the  top  of  copper  bolt  leaded  vertically,  marked       6 

Elevation,  206.3376  meters.     676.967  feet. 

Old  U.  8.  B.  M.  '^  i,''  also  called  old  P.  B.  M.  21,  is  in  Genoa,  Wis.,  on  the  last  stone 
building  in  the  town  going  south,  on  the  side  of  the  building  facing  the  river,  second 
floor,  on  the  upstream  comer  of  the  st-one  doorsill,  being  highest  noint  in  square. 

Elevation,  201.2247  meters.     660.192  feet. 

T.  B.  M.  180  is  I  mile  below  GenoA,  187  feet  below  bridge  327.  and  174  feet  above  mile- 
post 151, 19  feet  east  of  center  of  track,  being  a  large  spike  m  an  oak  stump. 

Elevation,  201.7758.     662.00(T  feet. 

T.  B.  M.  182  is  about  2^  miles  above  Tippets  Landing,  Wisconsin,  103  meters  be- 
low milepost  153  and  170  feet  above  bridge  No.  322,  on  the  east  side  of  the  Chicago, 
Burlington  and  Northern  Railway,  in  small  lane  on  the  land  of  John  T.  Elger,  on 
a  large,  new  stump,  being  the  top  of  a  large  spike. 

Elevation,  201.0404  meters.    659.587  feet. 

P.  B.  M.  204  is  2|  miles  below  Genoa  and  23  feet  below  T.  B.  M.  182,  147  feet  above 
bridge  No.  322  and  93.5  feet  below  John  T.  Elger's  house,  on  the  right  of  way  of  the 
Chicago,  Burlington  and  Northern  Railway,  34.5  feet  east  from  center  of  track,  being 
copper  bolt  in  tue,  buried  3  feet  underground. 

Elevation,  199.5226  metei-s.    654.608  feet. 

P.  B.  M.  1^  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  204. 

Elevation,  200.7415  meters.    658.607  feet. 

T.  B.  M.  186  is  at  Tippets  Landing,  Wisconsin,  1,640  feet  below  Mr.  Tippet's  honse^ 
and  1,128  feet  below  the  warehouse  on  the  river  bank,  12  feet  west  of  the  center  of 
the  Chicago,  Burlington  and  Northern  Railway,  on  an  imbedded  rock,  being  the 
highest  point  in  square  marked  "  U.  a  S." 

Elevation,  201.5322  meters.    661.201  feet. 

P.  B.  M.  206  is  at  Tippets  Landing,  about  160  feet  below  T.  B.  M.  186  and  1,296 
feet  below  the  old  warehouse,  on  the  east  side  of  the  Chicago,  Burlington  and 
Northern  Railway,  33i  feet  from  the  center.  It  is  also  1  mile  above  Victory,  in  the 
bed  of  the  old  wagon  road  under  the  bluff  used  before  the  railroad  was  built,  being 
top  of  copper  bolt  leaded  in  tile,  set  3  feet  underground. 

Elevation,  202.0378  meters.    662.860  feet. 

P.  B.  M.  Tffl  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  206. 

Elevation,  203.2601  meters.    666.870  feet. 

P.  B.  M.  208  is  in  Victory,  Wis.,  on  the  southeast  comer  of  block  17  and  at  the 
northeast  comer  of  Terhnne  and  Rice  streets,  on  the  south  abutment,  west  side  of 
wagon  bridge,  on  the  comer  top  stone,  3  inches  from  end  of  wall,  being  top  of 

"  XJ.  s. 
copper  bolt  leaded  vertically,  marked      0 

Elevation,  201.8365  meters.    660.559  feet. 

T.  B.  M.  188  is  1  mile  below  Victory  Depot,  on  line  of  the  Chicago,  Burlington  and 
Northem  Railway,  2,100  feet  above  milepost  158  and  197  feet  above  bridge  No.  309, 

ENG  92 ^192 
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30  I'eot  east  of  roiiU^rof  track,  on  an  irabed<le<l  lM)wlder,  marked  "U.  O  S.,"  being  the 
highest  point  in  Htpiare. 

Elevation,  200.7365  metci-M.   658.590  let»t. 

T.  B.  M.  190  is  2i  mileB  above  De  Soto,  in  the  same  Weinity  as  P.  H.  M.'s  209  and  210, 
on  tho  line  of  the  Chica»jjo,  Burlin^ou  and  Northern  Railway,  on  Bridge  No.  307, 
over  Battle  Creek,  in  the  He  von  th  bent  from  the  south  end,  on  the  west  end  df  cap, 
being  top  of  Hpike  in  sqnare. 

Elevation,  199.2840  meters.    653.825  feet. 

P.  B.  M.  209  is  24  miles  above  De  Soto,  164  feet  east  from  Bridge  No.  307,  over  Battle 
Creek  and  36  fei^t  east  of  >vagon  roatl,  at  the  north  side  of  n(»rth  wire  fence  of  hme 
leading  from  Richard  Valliant's  house,  being  copper  bolt  in  tile  buried  about  3  ftiot 
underground. 

Elevation,  1J)9.1()89  uieU^rs.    653.447  feet.  ' 

P.  B.  M.  210  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  209. 

Elevation  2(X).3905  meters.    657.455  feet. 

T.  B.  M.  192  is  about  a  mile  above  De  Soto,  Wis.,  1,138  feet  above  milepost  160,  in  cut 
12  feetea«t  from  the  center  of  the  Chicago,  Burlington  and  Northeni  Railway,  on  an 
imbedded  bowhler,  being  the  highest  point  in  square,  marked  *'  U.  D  S." 

i:ievation,  2(K).6101  meters.     658.176  feet. 

T.  B.  M.  193  is  in  the  upper  end  of  De  Soto,  at  the  warehonse  formerly  owned  by 
**C.  Lytel  «fe  Co.,"  now  owned  by  the  De  Soto  Lumber  Company,  on  the  south  end 
of  the'south  top  stone  of  pier  supporting  runway  over  the  Chicago,  Burlington  and 
Northern  Railway  track,  7.2  feet  east  from  the  center  of  track,  being  highest  point 
in  square  marked  '*  IJ.  D  S." 

Elevation,  201.8655  met<jrs.    662.294  feet. 

P.  B.  M.  21 1  'lA  in  tho  upper  end  of  De  Soto,  on  the  north  side  of  the  Diamond  .Toe 
Wareliouse,  9  inches  from  the  west  side  and  5.3  feet  above  the  ground,  being  the 

center  mark  in  copper  bolt  leaded  horizontally,  marked     O 

P.  B.  M. 

Elevation,  197.1060  meters.    646.679  feet. 

P.  B.  M.  212  is  in  l)e  Soto,  in  tho  foundation  of  water  tank  of  the  Chicago,  Burling- 
ton and  Northern  Railway,  in  top  stone  of  the  south  one  of  the  two  west  piers,  being 

top  of  copper  bolt  leaded  vertically,  marked     O 

Elevation.  200.1458  meters.    656.652  feet. 

T.  B.  M.  195  is  If  miles  below  De  Soto,  860  feet  below  bridge  No.  298  and  360  feet 
below  milepost  163,  15  feet  west  of  center  of  track,  being  highest  point  in  square  on 
rock,  marked ''U.  D  S." 

Elevation,  200.15^1  meters.     a56.687  fe<?t. 

P.  B.  M.  213  is  U  miles  below  De  Soto  and  394  feet  below  milepost  163,  at  the 
upper  end  of  the  stretch  where  the  Winneshiek  Slough  comes  back  to  the  railroad, 
on  the  right  of  way  of  the  Chicago,  Burlington  and  Northern  Railway,  at  the  west 
fence,  26  feet  from  center  of  track  at  lower  end  of  the  rock  cut  and  32  feet  bolow 
T.  B.  M.  195,  being  copper  bolt  in  tile  set  about  3  feet  below  surface  of  ground. 

Elevation.  198.6721  meters.    651.817  feet. 

P.  B.  M.  214  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  213. 

Elevation,  199.8813  meters.     655,784  feet. 

T.  B.  M.  19()  is  about  2  miles  below  De  Soto,  1,315  feet  above  milepost  164,  361  feet 
above  bridge  No.  294,  and  90  feet  above  an  exceedingly  large  rock  at  the  east  rail- 
road fence,  in  a  small  cut  at  the  foot  of  the  east  slope,  12  feet  from  the  center  of  the 
Chicago.  Burlington  and  Northern  Railway,  on  an  imbedded  bowlder,  being  the 
highest  point  in  square,  marked  *•  U.  D  S." 

Elevation,  199.8900  meters.    655.813  feet. 

T.  B.  M.  197  is  li  miles  above  Rush  Creek,  2,699  feet  below  milepost  164  and  60 
meters  above  the  small  waterway  under  bridge  No.  291,  directly  under  a  very  prom- 
inent point  of  bluff  on  the  east  side  of  the  Chicago,  Burlington  and  Northern  Rail- 
way, 20  feet  from  the  center,  on  a  large  flat  rock,  imbedded  and  inclining  towardif 
the  south,  being  the  highest  point  in  sqnare,  marked  "U.  □  S." 

Elevation,  200.1152  meters.    a56.552  feet. 

T.  B.  M.  198  is  about  2^  miles  above  Ferryville  Depot  of  the  Chicago,  Burlington 
and  Northern  Railway,  in  Wisconsin,  and  88  meters  below  milepost  lois,  also  377  feet 
below  the  south  end  or  long  trestle  over  Rush  (Jreek,  on  the  east  aide  of  tho  Chicago, 
Burlington  and  Northern  Railway,  at  the  right-of-way  fence,  17  feet  from  center  of 
track,  on  a  large  rock  iuibedde<l,  being  the  highest  point  in  square,  marked  **U.  Q  S." 

Elevation,  liW.2336  meters.     (553.659  feet. 

P.  B.  M.  215  is  about  2^  miles  above  Ferryville  De]>ot,  Wis.,  18  feet  below  T.  B.  M. 
198,  394  feet  below  the  lower  end  of  long  trestle  over  Rush  Creek,  and  94  mcteis  be- 
low milepost  160,  opposite  a  blazed  elm  standing  on  the  east  side  of  wagon  road;  also 
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328  feet  below  a  blazed  elm  bctwoeu  railroad  and  wagon  road  near  south  end  of 
trestle,  being  a  copper  bolt  in  Hit*  abont  3  feet  underground. 

Elevation,  198.8436  metersT    a^»2.:iW)  le^'t. 

P.  B.  M.  216  is  top  of  cap  on  ivou  ])ipe  sot  over  P.  B.  M.  215. 

Elevation,  200.0642  mettrs.    656.884  ieet. 

T.  B.  M.200  is  4,593  feet  abovt;  Forryvillu,  ou  line  of  tbr>  Chicago,  Burlington  and 
Northern  Railway,  near  the  upper  imuI  of  tlie  first  cut  above  Ferry  ville,  1,256  feet 
above  luilepoKt  168  and  213  feet  above  bridge  No.  282,  10  feet  east  of  center  of  traek, 
on  a  large,  Hat  rook  imbe4lde<l,  boiug  the  highest  point  in  square,  marked  ''  U.  u  S.'' 

Elevation,  191K0291  meters.    &'>2.i)><8  fe<*t. 

P.  B.  M.  217  is  in  Ferryville,  Wis.,  164  feet  above  the  Chicago,  Burlington  and 
Northern  Depot  and  29^  feet  cs'ust  of  center  of  tnntk,  39  feet  from  the  southeast  cor- 
ner of  J.  S.  Olesou's  house  aud  store,  all  at  the  upper  side  of  road  crossing,  being  a 
copper  bolt  in  tile  set  3  l^et  underground. 

Elevation,  197.8098  meters.    ai8.{)88  feet. 


P.  B.  M.  218  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  217. 
Elevation,  199.0313  me  ters.    652. 996  f 


feet. 

T.  B.M.20S  is  li  miles  below  Ferry  vUle,  at  the  lower  end  of  a  light  cut,  256  feet 
below  milepost  170,  12  feet  west  of  the  Chicago,  Burlington  and  Northern  track,  on 
a  hftrd  gray  sandstone,  imbe<ldod  and  marked  ''  U.  O  S./'  being  the  highest  point  in 
square. 

Elevation,  199.7902  meters.     6.55.486  feet. 

T.  B.  M.  203  is  2f  miles  below  Ferry  ville,  at  railroad  fence,  on  the  west  side  of  the 
Chicago,  Burlington  and  Northern  track,  op])osite  milepost  171,  ou  an  oak  tree  20 
inches  in  diameter  (another  oak  tree  stands  perhaps  50  feet  below  and  nearer  track), 
being  top  of  a  large  spike. 

Elevation,  197.3114  meters.    647.a53  feet. 

T.  B.  M.  204  is  4  miles  below  FerFVville,  Wis.,  at  the  place  where  the  Winneshiek 
Slough  comes  into  railroad,  1,247  feet  below  milepost  172,  on  the  north  side  of 
Bridge  No.  273,  east  of  track,  at  corner  of  fence,  on  an  imbedded  bowlder,  marked 
<*^IT.  D  S.,"  being  the  highest  point  in  square. 

Elevation,  198.0957  meters.    649.926  feet. 

P.  B.  M.  219  is  4  miles  below  Ferry  viUe,  Wis.,  at  the  place  where  the  Winneshiek 
Slough  comes  into  railroad,  opposite  the  south  end  of  bridge  No.  273, 46  feet  east  from 
the  center  of  the  track,  15  feet  west  firom  wagon  road,  and  15  feet  south  from  center 
of  bridge  or  '' cattle  pass/'  in  the  comer  of  fence,  being  a  copper  bolt  in  tile  3  feet 
underground. 

Elevation,  196.4751  meters.    644.609  feet. 

P.  B.  M.  220  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  219. 

Elevation,  197.6935  meters.    618.607  feet. 

P.  B.  M.  221  is  about  1^  miles  above  Lyuxville,  Wis.,  at  Coopers  Coulee,  731  feet 
above  Bridge  269  and  56  feet  above  milepost  175,  35  feet  west  of  center  of  the  Chi- 
cago, Burlington  and  Northern  Railway  track,  out^side  of  right  of  way,  about  1^  feet 
from  fence  aud  25  feet  east  froui  a  forked  oak  tree,  being  a  copper  bolt  in  tile  set 
about  3  feet  underground. 

Elevation,  198.a511  meters.    649.780  feet. 

P.  B.  M.  222  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  221 . 

Elevation,  19^.2712  meters.    653.783  feet. 

T.  B.  M.  206  is  about  10  feet  down  the  track  from  P.  B.  M.  222,  1^  miles  above  Lynx- 
ville,  at  the  upper  side  of  Coopers  Coulee,  722  feet  above  bridge  No.  269  and  46  feet 
above  milepost  175,  12  feet  west  of  center  of  the  Chicago,  Burlington  and  Northern 
Railway  track,  on  imbedded  rock,  marked  '*  U.  u  S.,"  being  highest  point  in  square. 

Elevation,  198.9752  meters.    652.812  feet. 

T.  B.  M.  207  is  in  the  north  end  of  I^ynxville^  at  the  Chicago,  Burlington  and  North- 
em  depot,  on  foundation  stone  of  water  tank,  on  the  south  one  of  the  two  west  piers, 

'•U.S." 

being  top  of  copper  bolt  leaded  vertically,  marked  p  ^^ 

Elevation,  199.6981  meters.    655.  ia3  feet. 

Old  U.  S.  B.  M.  is  on  Bright's  warehouse,  in  Lynxville,  Wis.,  on  the  northeast  comer 
of  warehouse,  984  feet  below  the  Chicago,  Burliugton  and  Northern  Railway  depot, 
on  top  of  foundation,  being  the  highest  point  in  circle,  marked  "  B.  O  M."  (There 
is  described  another  bench  on  tlie  northwest  corner  of  this  building.) 

Elevation,  200.5193  meters.     a">7.976  feet. 

P.  B.  M.  21^  is  in  I-iynxville,  W^is.,  on  the  north  side  of  the  ])riucipal  street  running 
back  from  the  river, On  the  south  front  of  Mr.  King's  brick  store,  in  the  east  end  of 

'•U.S." 

the  door  sill,  being  top  of  copper  bolt  leaded  vertically,  and  marked  p  ^j'j^  ^ 

Elevation,  200.7325  meters.    658.577  feet. 

T.  B.  M.  209  is  about  three- fourths  of  a  mile  below  Lynxrille,  623  feet  below  bridge 


3060   REPORT  OF  THE  CHIEB"  OF  ENGINEERS,  U.  S.  ARMY. 

No.  266,  in  the  middle  of  light  out,  66  feet  bolow  milepost  177,  on  the  west  side  ol 
the  Chicago,  Burlington  and  Northern  Railway  track,  12  feet  from  center,  on  large 
imbedded  bowlder,  marked  "U.  o  S.,"  being  the  highest  point  in  square. 

Elevation,  198.9561  meters.    662.749  feet. 

T.  B.  M.  211  is  at  Viola,  about  3i  miles  below  Lynxville,  1,345  feet  below  bridge  261 , 
near  the  upper  end  of  the  first  out,  525  feet  below  Mr.  Oaya's  house,  just  above  a 
large  cubical  rock  lying  at  water's  edge,  and  12  feet  east  from  center  of  track  of  the 
Chicago,  Burlington  and  Northern  Railway,  on  a  rock  marked  "U.  Q  S.,"  being  high- 
est point  in  square. 

Elevation,  198.9060  meters.    652.685  feet. 

P.  B.  M.  224  is  at  Viola,  about  3^  miles  below  Lynxville,  909  feet  below  bridge  No. 
261,  being  43. 6  feet  above  T.  B,  M.  211,  in  the  southwest  comer  of  Mr.  Caya's  dooryard, 
95  feet  frt^m  the  southwest  comer  of  his  red  frame  house,  50  feet  southe;i8t  from 
track,  and  1  foot  north  from  line  of  fence,  being  a  copper  bolt  in  tile  set  3  feet  under 
gfound. 

Elevation,  198.1377  meters.    650.064  feet. 

P.  B.  M.  225  is  at  Viola,  being  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  224. 

Elevation,  199.3561  meters.    654.061  feet. 

T.  B.  M.  212  is  one-half  mile  below  Viola,  702  feet  above  milepost  180,  9.3  feet  east  of 
the  center  of  the  Chicago,  Burlington  and  Northern  Railway  track,  on  natural  ledge 
of  rock,  marked  "  U.  n  S.,"  being  the  highest  point  in  square. 

Elevation,  199.6170  meters.    654.917  feet. 

T.  B.  M.  213  is  li  miles  below  Viola,  about  in  center  of  the  first  cut  below  bridge 
No.  260,  639  feet  distant,  and  1,529  feet  above  milepost  181,  3  feet  above  grade  on 
natural  ledge  of  rock,  marked  *'U.  Cd  S.''  on  face,  being  the  highest  point  in  square. 

Elevation,  199.7723  mcter^.    655.427  feet. 

T.*  B.  M.  215  is  about  1  mile  above  Charme,  Wis.,  on  the  line  of  the  Chicago, 
Burlington  and  Northern  Railway,  at  the  lower  end  of  wooded  point  of  land  at  shore, 
•and  689  feet  below  the  large  flat  piece  of  ledge  standing  on  edge  between  railroad 
and  river,  16  feet  high ;  it  is  also  55  meters  below  bridge  No.  256,  and  1,959  feet  above 
milepost  183, 30  feet  from  center  of  track,  on  an  imbedded  bowlder,  marked  *'U.  D  S.," 
being  the  liighest  point  in  square. 

Elevation,  197.8764  meters.    649.207  feet. ' 

P.  B.  M.  226  is  about  1  mile  above  Charme,  Wis.,  on  the  line  of  the  Chicago, 
Burlington  and  Northern  Railway,  at  the  lower  end  of  wooded  strip  at  shore,  689 
feet  below  the  large  flat  piece  of  ledge  standing  on  edge  botweeu  railroad  and  river, 
16  feet  high.  It  is  also  1,959  feet  above  milepost  183,  and  180  feet  below  bridge  No. 
256,  at  the  east  railroad  fence,  directly  behind  T.  B.  M.  215,  being  a  copper  bolt  in  tile 
set  3  feet  below  the  surface  of  ground. 

Elevation,  198.3664  meters.    650.814  feet. 

P.  B.  M.  227  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  226. 

Elevation,  199.5862  meters.    654.816  feet. 

P.  B.  M.  228  is  984  feet  below  Charme  stiition,  one-half  mile  above  Mr.  Valley's  house, 
and  656  feet  above  the  lower  end  of  siding  behind  the  center  of  Island  164,  10  feet  east 
of  the  center  of  track,  and  4  feet  above  grade,  in  face  of  natural  ledge  of  rock, 

"U.  S." 
marked,      0  "  being  center  of  copper  bolt  leaded  horizontally. 

Elevation)  199.7900  meters.    655.485  feet. 

T.  B.  M.  216  is  984  feet  below  Charme  depot,  and  one-half  mile  above  Mr.  Valley's 
house,  about  10  feet  east  of  center  of  track,  and  15  or  20  feet  below  P.  B.  M.  228,  on 
natural  ledge  of  rock,  marked  "U.  D  .S.,"  being  highest  point  in  square. 

Elevation,  199.2792  meters.    653.809  feet. 

T.B.M.218  is  H  miles  below  Charme,  518  feet  below  milepost  185,  and  492  foot 
above  bridge  No.  246,  at  the  north  edge  of  farm  crossing,  on  an  imbedded  bowlder, 
25  feet  east  of  the  center  of  the  Chicago,  Burlington  and  Northern  Railway,  being 
the  highest  point  in  square,  marked  '*  U.  O  S." 

Elevation,  198.7214  meters.    651.979  feet. 

P.  B.  M.  229  is  3  miles  below  Charme,  on  G.  L.  Miller's  place,  now  occupied  by  M. 
Sage,  257  feet  below  section  post  <*  30-29,"  72  feet  above  bridge  No.  243, 127  feet  from 
the  southwest  corner  of  the  house,  and  95  feet  from  the  northeast  corner  of  barn,  on 
the  Chicago,  Burlington  and  Northwestern  Railway  right  of  way,  18  inclics  east  of 
the  west  fence,  being  copper  bolt  in  tile  3  feet  below  surface  of  ground. 

Elevation,  198.2698  meters.    650.497  feet. 

P.  B.  M.  230  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  229. 

Elevation,  199.4882  meters.    654.495  feet. 

P.  B.  M.  231  is  in  Prairie  Du  Chien,  in  the  northeastern  part  of  the  town,  on  the  west 
end  of  St.  Gabriel's  Catholic  Church,  19  inches  from  the  north  sid*^  and  4  feet  above 

*'U.  S." 
ground,  being  a  horizontal  co})per  bolt  leaded  in  the  masonry,  marked        0 

Elevation^  202.2305  meters.    663.492  feet. 
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T.  B.  M.  225  is  in  the  nortlioasteni  part  of  Prairie  Du  Cliien,  ou  the  cast  side  of  the 
street,  and  about  75  feet  south  of  the  St.  Gabriers  Catholic  Churrli,  at  the  street  en- 
trance to  Father  Kramer's  residence,  on  the  southeast  corner  of  the  large  stone  step, 
marked  **  U.  D  S./'  being  the  highest  point  in  square. 

Elevation,  200.9351  meters.    659.242  feet. 

T.  B.  M.  226  is  in  Prairie  Du  Chien,  on  the  east  end  of  the  Chicago,  Milwankeo 
and  St.  Paul  Railway  Bridge  across  the  Mississippi  River,  on  the  south  end  of  cap 
over  the  piles  at  end,  being  top  of  drift  bolt  over  pile,  marked  with  a  square  "  D." 

Elevation,  196.9U6  meters.    646.041  feet. 

P.  B.  M.  232  is-  in  Prairie  Du  Chien,  2,100  feet  below  the  east  end  of  the  Chicago, 
Milwaukee  and  St.  Paul  Railway  Bridge  across  the  Mississippi  River  at  the  river 
front  of  the  Dousman  House,  ou  the  upper  end  of  the  stone  window  sill  of  the  iirst 
window  below  the  upper  eutranoe,  being  the  top  of  a  copper  bolt  leaded  vertically, 

TJ.  S. 

and  marked       0 

Elevation,  198.4513 -meters.    651.093  feet. 

Old  U.  S.  B.  M.  **a"  ia  in  Prairie  Du  Chien,  on  the  Donsman  House,  on  the  down- 
stream end  of  the  downsiream  doorsill,  being  the  highest  point  in  circle,  cut  in  stone. 

Elevation,  198.4515  meters.    651.093  feet. 

U.  S.  ^auge  is  Just  above  the  ferry  lauding  at  the  Dousman  House,  being  a  staff 
gauge  spiked  to  pile. 

Elevation  of  its  zero,  190.5234  meters.    625.082  feet. 

U.  S.  gauge  is  at  North  McGregor,  at  the  west  end  of  pontoon  bridge,  oh  upper  ' 
Bide,  spiked  to  timbering,  east  side  of  west  pier,  being  a  staff  gauge. 

Elevation  of  its  zero,  190.4608  meters.    624.877  feet. 

T.  B.  M,  227  is  in  North  McGregor,  Iowa,  131  feet  below  the  depot,  8  feet  east  from 
the  southeast  corner  of  the  small  wagon  road  and  foot  bridge,  and  6  feet  below  the 
Hoor  on  the  river  end  of  south  abutment,  being  the  highest  point  in  square,  marked 

Elevation,  195.2993  meters.    640.751  feet. 

P.  B.  M.  233  is  in  North  McGregor,  on  the  north  side  of  North  street,  in  O.  A.  Brats- 

"U.  S." 
berg's  brick  store,  in  the  water  table  1  foot  east  from  the  entrance,  marked        6 

P.B.M. 
being  top  of  copper  bolt  loaded  vertically. 

Elevation,  198.5191  meters.     651.315  feet. 

T.  B.  M.  228  is  in  South  McGregor,  Iowa,  at  the  northwest  corner  of  Main  street 
and  the  railroad,  at  the  sidewalk  entrance  to  Gregor  McGregor's  residence,  on  the 
river  end  of  bottom  step,  on  a  level  with  the  sidewalk,  marked  "  U.  D  S."  being  the 
highest  point  in  square. 

Elevation.  197.7706  meters.    648.859  feet. 

P.  B.  M.  234  is  in  South  McGregor,  Iowa,  on  the  north  side  of  Main  street,  just 
above  the  Masonic  block,  in  brick  building  occupied  by  the  "  Elbling  Cigar  Manu- 
factory," in  stone  doorsill  2  feet  from  the  southwest  corner  of  building,  and  4.5  inches 
back  from  the  front  line,  being  top  of  copper  bolt  leaded  vertically,  and  marked 

IT.  S. 
0     ^ 

Elevation,  198.6294  meters.    651.677  feet. 

P.  B.  M.  235  is  in  South  McGregor,  Iowa,  southwest  ftom  the  little  park  in 
center  of  the  town,  in  the  west  end  of  the  brick  building  owned  by  Mrs.  J.  Rey- 
nolds,  and  now  occupied  by  the  "Huntington  Grain  Firm,"  23  inches  south  from  the 
northwest  corner  and  4  feet  and  10  inches  above  the  ground,  being  center  mark  of 

•'  U.  S." 
copper  bolt  leaded  horizontally,  and  marked       O 

Elevation,  198.9796  metcra.    652.826  f«^et. 

T.  B.  M.  230  is  about  1|  miles  below  South  McGregor  and  55  meters  above  mile- 
post  66,  on  the  bluff  side  of  the  Chicago,  Milwaukee  and  St.  Paul  Railway,  15  feet 
from  the  center,  on  a  large  prominent  bowlder,  marked  "  U.  G  S.,"  being  the  highest 
point  in  square. 

illevation,  198.7837  meters.    652.183  feet. 


td 

,  „  .   .  _         .  _3t 

under  ground. 

Elevation,  197.4441  meters.     647.788  feet. 

P.  B.  M.  237  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  2.36,  ou  opposite  side  of  track, 
and  59  feet  above  T.  B.  M.  230. 

Elevation,  198.6638  meters.    651 .7m)  feet. 

T.  B.  M.  231  is  about  one-half  mile  below  t  he  mouth  of  Wisconsin  River,  on  the  south 
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alxitiTifiiit  of  bridge  "  K  382,''  outho  rivor  oiul  on  the  second  eourao  of  .stone  from  the 
top,  1  foot  fi'oiu  the  iiortbeaBt  corner  of  stone,  marked  **  U.  D  S./*  bein|?  the  highest 
point  in  square. 

Elevation,  197.3791  meters.    647.575  feet. 

P.  B.  M.  238  is  abont  3i  miles  below  South  McGregor,  one-half  mile  below  the  month 

of  Wisconsin  River,  and  1,968  feet  below  milepost  67  of  th^  Chicago,  Milwaukee  and 

St.  Paul  Railway,  45  feet  west  from  the  center  of  track,  directly  opposite  the  lower 

end  of  bridge  "  K  382,"  in  which  T.  B.  M.  231  is  located,  in  the  steeply  inclined  face 

U.S. 

of  hard  ledge  of  rock,  marked     O      being  the  center  of  a  copper  bolt  leaded  hori- 

jp.  b.  ja. 

zontally. 

i:ievation,  199.9117  meters.    655.884  feet. 

T.  B.  M.  232  is  at  the  head  of  Island  176, 482  feet  above  milepost  68  (from  La  Crosse), 
on  the  south  abutment  of  bridge  378  K,  of  the  Chicago,  Milwaukee  and  St.  Paal  Rail< 
way,  at  its  east  end,  on  the  third  course  of  stone  from  top,  about  $  feet  west  from  the 
e:iHt  end  of  stone,  and  3  inches  back  from  the  north  face,  marked  '^U.  o  S.,"  being 
the  highest  point  in  square. 

Elevation,'^  196.5430  meters.    644.832  feet. 

T.  B.  M.  234  is  behind  Island  176,  on  the  line  of  the  Chicago,  Milwaukee  and  St.  Paul 
Railway,  997  feet  below  station  "Sny  McGill,"  15  fE*et  above  the  lower  switch 
block  of  siding,  and  1,115  feet  below  tlie  old  lo^  house,  60  feet  west  from  the  center 
of  track,  just  outside  of  right  of  way,  on  a  16-inch  baas  wood  tree,  being  top  of  a 
6-iuch  wire  spike  in  the  east  root.  ^ 

Elevation,  197.5752  meters.    648.218  feet. 

V.  B.  M.  239  is  behind  islands  176  and  178,  on  the  line  of  the  Chicago,  Milwaukee 
and  St.  Paul  Railway,  1 ,214  feet  below  the  lower  switch  block  of  station  "  Sny  McGiU," 
and  50  feet  below  milepost  70  from  La  Crosse,  just  east  of  the  west  right  of  way 
fence,  30  feet  from  center  of  track,  being  copper  bolt  in  tile,  set  3  feet  below  surface 
of  ground. 

Elevation,  196.4555  meters.    644.545  feet. 

P.  B.  M.  24i)  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  239. 

Elevation,  197.6732  meters.    648.540  feet. 

Old  U.  S.  B.  M.  "b"  is  in  the  upper  end  of  Clayton,  Iowa,  on  the  large  stone  mill 
at  the  west  side  of  the  Chicago,  Milwaukee  and  St.  Paul  Railway  track.  c»n  the  river 
front  of  the  buildiu^^,  at  the  lower  window  and  lower  end  of  window  sill,  being  the 
top  of  a  ring  bolt,  1  inch  above  surface. 

P^levation,  195.8445  meters.    642.540  feet. 

Old  U.  S.  B.  M.  is  at  depot,  also  called  Old  P.  B.  M.  27,  in  Clayton,  Iowa,  at  the  Chi- 
cago, Milwaukee  and  St.  Paul  Railway  depot,  on  the  top  stone  of  foundation  pier,  at 
tlu'  northeast  corner  of  platform,  behind  center  of  circle  0. 

Elevation,  196.9406  meters.    646.136  feet. 

P.  B.  M.  241  is  in  Clayton,  Iowa,  on  the  south  side  of  Main  street,  about  656  feet 
back  from  liver  bank,  on  the  southwest  corner  of  Main  and  Douglas  streets,  on  the 
brick  building  occupied  by  Frank  Lier  «&  Co.,  on  east  end  of  doorstep,  marked 
"U.S." 

C)      being  top  of  a  copper  bolt  leaded  vertically. 

Elevation,  204.3073  meters.    670.306  feet. 

T.  B.M.239is  about  1  mile  below  Clayton,  866  feet  below  milepost  74,  230  feet 
above  wooden  sand-hopper,  on  the  most  northerly  one  of  two  large  bowlders,  19  Itwt 
west  of  center  of  track,  being  the  highest  point  in  square  cut  on  top  face,  1  foot 
froui  edge,  marked  **  U.  G  S." 

Elevation,  198.7435  meters.    652.051  feet. 

P.  B.  M.  242  is  opposite  the  lower  part  of  Island  182,  nearly  3  miles  below  Clayton, 
and  141  feet  below  milepost  76,  on  the  line  of  the  Chicago,  Milwaukee  and  St.  Paul 
Railway,  45  feet  above  the  highest  point  of  heavy  rock-out  waste,  about  in  the  cen- 
ter of  long  side-hill  rock  cut,  at  prominent  iioint  of  bluft'  in  the  steeply  inclined  face 

*'U.  S.^  ,    , 

of  rock,  44  feet  above  grade,  marked      Q       being  center  mark  in  copper  bolt  leaded 

horizontally. 

Elevation,  198.3219  meters.    650.668  feet. 

T.  B.  M.  241  is  in  the  same  ledge  as  P.  B.  M.  242,  about  4  feet  farther  down  the.ttver, 
and  (mly  about  2  feet  above  grade  of  track,  marked  "  U.  n  S."  on  face  of  ledge, 
being  the  highest  point  in  square. 

Elevation,  197.6006  meters.    ai8.302  feet. 

T.  B.  M.  243  is  about  midway  between  Clayton  and  Guttenbnrg,  on  the  line  of  the 
Chicago,  Milwaukee  and  St.  Paul  Railway,  50  feet  from  the  head  block  at  the  lower 
end  of  siding  at  Eckard,  on  the  river  side  of  track,  on  the  edge  of  the  right  of  way, 
on  a  .30-inch  elm  tree  blazed,  being  top  of  spike  in  the  root. 

j:ievation,  192.9816  meters.    633.147  feet. 

P.  B.  M.  243  is  one-fourth  of  a  mile  below  Eckard  Siding,  where  the  Chicago,  Mil- 
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waukeoaiid  St.  Paul,  Rail  way  conies  to  the  bluff,  215  feet  abovo  milepost  78-8J5,  op- 
posite the  upper  eud*  of  curve,  96^  feet  west  from  center  of  track,  4.^^  f«'.ot  from  corner 
of  fenj^e,  and  between  this  fence  and  the  highway  which  ruus  parallel  with  the  rail- 
road. It  is  also  82  feet  above  a  cluster  of  butternut  trees,  being  a  copper  bolt  in 
tile  set  3  feet  below  the  surface  of  ground. 

Elevation,  195.0697  meters.    639.^8  feet. 

P.  B.  M.  244  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  243. 

Elevation,  196.2905  meters.    644.003  feet. 

T.B.  M.  245  is  opposite  the  head  of  McMillan  Island,  on  the  line  of  the  Chicago, 
Milwaukee  and  St.  Paul  Railway,about  1  mile  below  Eckard  Station,  1,722  fevt  above 
milepost  79  from. La  Crosse,  and  722  feet  above  the  first  road  crossing  below  **  Krk- 
ard,"  27  feet  west  from  center  of  track,  on  an  imbedded  rock,  mark«Ml  *'  U.  u  S.", 
being  the  highest  point  in  square. 

Elevation,  195.9850  meters.    643.001  feet. 

P.  B.  M.245  is  about  2i  miles  above  Gnttenberg,  on  the  line  of  the  Cliicago,  Mil- 
waukee and  St.  Paul  Railway,  midway  between  bridges  Nos.  iiSi  and  286,  and  2,001 
feet  below  milepost  80,  at  light  out,  28.5  feet  east  of  the  center  of  track  and  2  i'eet 
west  from  right-of-way  fence,  30  feet  west  of  blazed  14-iach  hickory  tree,  being  a 
copi)er  bolt  in  tile  set  3  feet  underground. 

Elevation,  194.3142  meters.    637.519  feet. 

P.  B.  M.  246  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  245. 

Elevation,  195.5315  meters.    641.513  feet. 

T.  B.  M.  247  is  328  feet  below  P.  B.  M.  246,  at  the  lower  end  of  bridge  No.  284.  on  the 
west  side  of  track,  at  the  end  of  the  first  pile  bent  froni  the  lower  end  of  bridge,  on 
an  oak  pile  projecting  about  2  feet  above  ground,  being  the  top  of  a  6-iuch  wire  spike, 
marked  with  a  square  (O). 

Elevation,  193.9802  meters.    636.424  feet. 

P.  B.  M.  247  is  in  Guttenberg,  on  the  northeast  corner  of  Herder  and  First  streets, 
on  the  front  of  Joseph  Huene^s  general  store,  in  doorstep,  5.8  feet  from  the  southwest 

corner  of  the  builduig,  4^  inches  from  the  angle  of  casing,  and  34  inches  back  from 

♦'U.  S." 

the  face  of  stone,  being  top  of  copper  bolt  leaded  vertically,  and  marked      0 

Elevation,  198.5974  meters.    651.572  feet. 

P.  B.  M.  2^  is  in  Guttenburg,  Iowa,  on  the  west  side  of  Front  street,  72.7  feet  above 
the  northwest  corner  of  Front  and  Goethe  streets,  in  the  Clayton  County  Bank  build- 
ing, 8^  feet  upstream  from  the  south  side  of  entrance  way  and  3.7  feet  above  the 

U.S. 
bottom  step,  marked  _  0„   being  the  center  mark  in  copper  bolt  leaded  horizou- 

tally. 

Elevation,  200.6113  meters.    658.179  feet. 

T.  B.  M.  2ii0  is  in  Guttenburg,  Iowa,  on  the.  Chicago,  Milwaukee  and  St.  Paul  Rail- 
way, 2,254  feet  below  the  depot,  on  the  upper  abutment  of  bridge  No.  274,  on  the  river 
side  of  track,  on  the  fourth  course  of  stone  from  top,  marked  ^^U.  u  S.,'*  being  the 
highest  point  in  square. 

Elevation,  193.9360  meters.    636.279  feet. 

T.  B.  M.  252  is  about  2^  miles  below  the  depot  at  Guttenberg,  on  the  line  of  the  Chi- 
cago,  Milwankee  and  St.  Paul  Railway,  213  feet  above  bridge  No.  258,  at  the  lower  end 
of  cut;  17  feet  east  of  center  of  track^  on  an  imbedded  bowlder,  marked  "U.  D  S.," 
being  the  highest  point  in  square. 

I^levation,  195.9731  meters.    642.962  feet. 

P.  B.  M.249  is  about  2^  miles  below  Guttonberg,  about  63  feet  below  T.  B.  M.  25^on 
the  opposite  side  of  track,  1|  feet  east  of  the  west  right-of-way  fence  and  18  feet  from 
the  center.  It  is  one-half  mile  below  where  the  track  comes  to  the  bluff,  150  feet 
above  bridge  No.  258,  at  the  place  where  wagon  road  turns  up  into  coulee  and  24^ 
feet  east  of  center  of  road,  being  a  copper  bolt  in  tile  sot  3  feet  below  surface. 

Elevation,  194.1002  meters.    636.817  feet. 

P.  B.  M.  250  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  249. 

Elevation,  195.3181  meters.    640.813  feet. 

T.  B.  M.  253  is  about  3  miles  below  Guttenberg  and  3i  milcvS  above  the  point  of  bluff 
at  railroad  on  the  north  side  of  Turkey  River,  on  bridge  No,  236,  north  abutment,  east 
end,  1  foot  west  from  end  of  abutment  and  6  inches  north  of  its  south  iace,  marked 
"U.  a  S.,"  being  the  highest  point  in  square. 

Elevation,  195.7383  muterK.    642.192  feet. 

T.  B.  M.  254  is  1^  miles  above  tiie  point  of  bluff  at  Chicago,  Milwaukee  and  St.  P«aul 
Railway,  on  the  north  side  of  Turkey  River,  331  feet  below  milepost  87  (from  La 
Cro-sse),  12  feet  west  of  (ienter  of  track,  on  ledge  of  rock,  marked'**  U.  D  S./'  being  the 
highest  point  in  square. 

Elevation,  198.3202  meters.     650.663  feet. 

T.  B.  M.  2oi3  is  1,575  feet  above  the  Chicago,  Milwaukee  and  St.  Paul  Railway  Bridge 
No.  212,  over  Turkey  River,  and  738  feet  above  the  switch  at  Turkey  River  Junction, 
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8  feet  west  from  ceater  of  track,  about  2  feet  above  grade  of  track,  on  natural  ledge 
of  rock,  marked  **V.  □  8.''  on  its  face,  being  the  highest  point  in  S(xii  iru. 

Elev^ation,  196.4866  meters.    644.647  feet.     ' 

P.  B.  M.  251  is  on  the  line  of  Chicago,  Milwaukee  and  St.  Paul  Railway.  1.552  feet 
above  bridge  No.  212,  over  Turkey  River,  118  feet  above  the  cattle  guard,  and  249  feet 
below  sign  "  Turkey  River  Junction,  stop,"  13  feet  west  of  center  of  track  and  23  feet 
below  T.  B.  M.  256,  and  about  2  feet  above  grade  of  ties,  in  ledge  of  rook,  marked 

0      on  its  face,  being  the  center  mark  in  copper  bolt  leaded  horizontally. 

Elevation,  197.0112  meters.    646.368  feet. 

T.  B.  M.  257  is  on  the  line  of  the  Chicago,  Milwaukee  and  St.  Paul  Railway,  at 
Turkey  River,  on  the  upper  stone  pier  of  the  bridge  No.  212,  pn  the  west  side  of  the 
track,  9  feet  ftom  the  west  end  of  the  pier  and  7  inches  back  from  its  north  face, 
being  tiie  highest  point  in  square,  marked  ''  U.  O  S.^^ 

Elevation,  193.9888  meters.    636.452  feet. 

P.  B.  M.  ^2  is  at  Turkey  River  Junction,  Iowa.  1,148  feet  above  the  depot,  at  the 
upper  end  of  the  Chicago,  Milwaukee  and  St.  Paul  Railway  Bridge  No.  212,  over 
Turkey  River,  on  the  west  end  of  the  pier,  carrying  also  T.  B.  M.  257,  14  inches  east 

*n[T.  s." 

from  extreme  point  of  rounding  capstone,  marked      0      being  top  of  a  copper  bolt 

P.  B.  oL, 

leaded  vertically. 

Elevation,  193.9924  meters.    636.464  feet. 

T.  B.  M.  25S  is  on  the  line  of  the  Chicago,  Milwaukee  and  St.  Paul  Railway,  1,689 
feet  below  the  depot  at  Turkey  River  Juunction,  1,660  feet  above  milepost  90,  and 
50  feet  above  the  very  large  and  prominent  bowlder  on  the  west  side  of  the  track, 
also  328  feet  above  the  farm  house  at  point  of  woods  on  river  side  of  track,  15  feet 
west  of  center,  on  a  ledge  of  rock,  marked  *'  U.  O  Q.,"  being  the  highest  point  in 
square. 

Elevation,  196.0106  meters.    643.085  feet. 

P.  B.  M.  253  is  on  the  line  of  Chicago,  Milwaukee  and  St.  Paul  Railway  track,  2| 
miles  above  Buena  Vista,  Iowa,  53  feet  below  the  center  of  bridge  204  K,  on  right 
of  way  of  the  Chicago,  Milwaukee  and  St.  Paul  Railway,  at  fence  on  the  bluff  side, 
36  feet  irom  center  of  track,  being  a  copper  bolt  in  tile  set  3  feet  below  surface  of 
ground. 

Elevation,  194.1789  meters.    637.076  feet. 

P.  B.  M.  254  is  top  of  cap  on  iron  pipe  .set  over  P.  B.  M.  253,  standing  about  a  foot 
above  ground. 

Elevation,  195.3981  meters.    641.076  feet. 

T.  B.  M.  262  is  opposite  the  foot  of  Island  196, 1  mile  above  Buena  Vista  and  2,986 
feet  above  milepost  93,  and  15  feet  toward  the  bluff  fVom  the  center  of  the  Chicago, 
Milwaukee  and  St.  Paul  Railway  track,  on  the  upper  one  of  three  large,  promii^ent 
pieces  of  rook  lying  but  a  few  feet  from  each  other,  marked  ^'U.  □  S.,"  being  the 
highest  point  in  square. 

Elevation.  196.7898  meters.    645.642  feet. 

T.  B.  M.  264  is  in  Buena  Vista,  Iowa,  82  feet  above  the  depot  and  35  feet  above  the 
road  crossing,  on  the  bluff  side  of  the  track,  9  feet  from  the  center,  about  2^  feet 
above  grade,  on  a  hard  ledge  of  rock,  marked  **V.  n  S.,"  being  the  highest  point 
in  square. 

Elevation,  197.2508  meters.    647.154  feet. 

P.  B.  M.  255  is  in  Buena  Vista,  at  the  southeast  corner  of  R.  &.  E.  Meuth's  general 

"U.S." 
.  store,  6  inches  from  the  south  face  and  4.3  feet  above  ground,  in  wall  marked      0 

being  the  center  mark  in  copper  bolt  leaded  horizontally. 

Elevation,  197.3481  meters.    647.473  feet. 

T.  B.  M.  2&0  is  three-quarters  of  a  mile  below  Buena  Vista,  Iowa,  1,840  feet  below 
milepost  9«4-67,  and  590  feet  below  bridge  No.  194,  on  the  bluff  side  of  track,  15  feet 
from  center,  on  an  embedded  bowlder,  marked  '^U.  D  S.,"  being  the  highest  point  in 
scjuare. 

Elevation,  197.5448  meters.    648*119  feet.  • 

T.  B.  M.  267  is  2  miles  below  Buena  Vista,  1,575  feet  below  section  post  11-12, 
1,411  feet  below  Bridge  188  K,  and  775  feet  above  Dry  Hollow  bridge  (186  K),  on  the 
line  of  the  Chicago,  Milwaukee  and  St.  Paul  Railway,  10  feet  south  from  center,  on 
the  ledge  of  rock,  marked  ^^U.  U  8.,  being  the  highest  point  in  square. 

Elevation,  197.4015  meters.    ^7.^19  feet. 

P.  B.  M.  256  is  li  miles  above  Waupeton,  Iowa,  1,739  feet  above  milepost  96-€5, 
122  feet  above  bridge  186  K,  over  Dry  Hollow,  on  the  bluff  side  of  track,  16.5  feet 
from  center,  just  out>side  of  the  right-of-way  fence,  being  a  copper  bolt  in  tile  set  3 
feet  underground. 

Elevation,  196.2087  meters.    613.735  feet. 
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P.  B.  M.  257  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  256. 

Elevation,  197.4278  nietets.    647.735  feet. 

T.  B.M.  269  is  li  miles  above  Waupeton,  593  feet  below  milepost  96-65,  377  feet 
above  bridge  180  K,  and  jusfe  below  a  prominent  ledge  of  white  rock  on  the  blutf 
Bid«  of  track,  10  feet  from  center,  also  146  meters  below  bridge  No.  182,  2  feet 
above  grade  of  track,  on  ledge  of  rook,  marked  "U.  Q  S„"  being  the  highest  point 
in  square. 

Elevation,  197.9319  meters.    649.389  feet. 

T.  B.  M.  270  is  1,171  feet  above  the  depot  at  Waupeton.  420  feet  below  milepost 
97-64,  262  feet  above  bridge  No.  174,  on  bluff  side  of  track,  10  feet  from  center,  on 
the  natural  ledge  of  rock,  about  level  with  the  grade,  marked  **U,  O  8.'^  on  its  face, 
being  the  highest  point  in  square. 

Elevation,  196.9757  meters.    646.252  feet. 

P.  B.  M.  268  is  853  feet  below  Waupeton,  612  feet  below  bridge  No.  172,  on  the 
north  face  of  bluff,  at  the  point  where  it  begins  to  curve  to  the  south,  36  feet  south 
from  the  center  of  the  Chicago,  Milwaukee  and  St.  Paul  Railway  track  and  2 
feet  south  from  the  south  right-of-way  fence,  being  a  copper  bolt  in  tile,  set  3  feet 
underground. 

Elevation,  193.7875  meters.    635.791  feet. 

P.  B.  M.  259  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  258. 

Elevation,  1^.0032  meters.    639.780  feet. 

T.  B.  M.  273, 2i  miles  below  Waupeton  and  li  miles  below  Cameron,  Iowa,  on  the 
line  of  the  Chicago,  Milwaukee  and  St.  Paul  Railway,  2,053  feet  above  milepost 
100-61,  100  feet,  more  or  less,  below  the  very  large  and  conspicuoufi  piece  of  ledge 
covered  with  vines  lying  on  the  bluff  side  of  right  of  way,  on  a  bowlder  marked 
''U.  n  S.,"  being  the  hignest  point  in  square. 

Elevation,  197.0191  meters.    646.394  feet. 

P.  B.  M.  260  is  at  Finlcy  Landing,  on  the  line  of  the  Chicago,  Milwaukee  and 
St.  Paul  Railway,  649  feet  below  milepost  101-60  and  180  feet  above  bridge  No.  162 
on  the  right  of  way,  2  feet  from  the  south  fence  and  38  feet  from  center  of  track, 
being  a  copper  bolt  in  tile  set  3  feet  underground. 

Elevation,  194.7088  meters.    638.814  feet. 

P.  B.  M.261  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  260. 

Elevation,  195.9^  meters.    642.816  feet. 

P.  B.  M.  262  is  in  front  of  Island  207,  919  feet  above  milepost  102-59,  and  79  feet 
above  section  post  10-11,  on  the  west  abutment  of  bridge  No.  156,  at  its  north  end , 
on  the  fourth  stone  step  from  top,  and  3  inches  from  the  end  face  of  the  third  step,  9 

"U.S." 
inches  back  from  the  east  face,  marked      0      being  top  of  copper  bolt  leaded  ver- 

^  P.  B.M. 

tically. 

Elevation,  193.7183  meters.    635.564  feet. 

T.  B.  M.  277  is  at  Frenchtown  Landing  one-fourth  mile  above  milepost  104-^7,  115 
feet  below  bridge  No.  148,  and  25  feet  above  the  end  of  platform  at  entrance  to  picnic 
grounds,  20  feet  south  from  center  of  track,  on  a  flat  rock,  imbedded,  marked  '^U.  D 


S./'  bein^  the  highest  point  in  square. 
Elevation,  ^  ' 


193.2228  meters.    633.939  feet. 

P.  B.  M.  263  is  at  Frenchtown  Landing,  35  feet  above  T.  B.  M.  277, 1,335  feet  above 
milepost  104-57,  80  feet  below  bridge  No.  148,  and  60  feet  above  platform  on  side 
of  railroad,  and  at  the  entrance  to  picnic  grounds,  on  the  east  side  of  coulee,  38  feet 
south  from  center  of  track,  on  the  right  of  way,  1^  feet  from  the  south  limit,  under 
the  extreme  northwest  point  of  tablmand  forming  the  picnic  ground^  being  a  copper 
bolt  in  tile  set  3  feet  underground. 

Elevation,  192.2713  meters.    630.817  feet. 

P.  B.  M.  264  is  top  of  cap  on  iron  pipe  sot  over  P.  B.  M.  203. 

Elevation,  193.4906  meters.    634.817  feet. . 

Old  U.  S.  P.  B.  M.  on  stone  stop.  No.  30,  is  at  Specht  Ferry,  Iowa,  on  the  upper 
stone  doorstep  to  Specht's  stone  house,  downstream  end,  front  edge,  marked  "  0," 
being  the  hignest  point  in  the  upper  portion  of  circle. 

Elevation,  193.6650  meters.  .63o.390  feet. 

Old  U.  S:  B.  M.  "  a"  is  at  Specht  Ferry,  Iowa,  at  the  northeast  corner  of  Specht's 
house,  on  the  water  table,  but  a  few  inches  above  the  corner,  marked  '*  B.  0  M.," 
being  the  highest  point  on  front  segment. 

Elevation,  193.8100  meters.    635.865  feet. 

P.  B.  M.  2iS5  is  at  Specht  Ferry,  Iowa,  354  feet  below  center  of  the  Cliicago,  Mil- 
waukee and  St.  Paul  Railway  depot,  16-4  feet  below  bridge  No.  140,  174  ft^et  below 
the  lower  side  of  stone. milk  house,  1  foot  above  fence  forming  the  west  side  of  the 
railroad  cattle  pen,  on  the  bluff  side  of  track,  37.4  feet  from  center,  being  copper  bolt 
in  tile,  set  about  3  feet  under  the  ground. 

ElevaUon,  192.4329  meters.    631.347  feet. 
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P.  B.  M.  266  i«  top  of  cap  ou  irou  pipe  set  over  P.  B.  M.  265. 

Elevation,  193.6515  meters.    635.345  feet. 

T.  B.  M.  279  is  one-third  mile  below  the^  Chicago,  Milwaukee  and  St.  Panl  Railway 
depot  at  Specht  Ferry,  one-half  mile  above  milepost  106-55,  and  82  feet  below  a 
large  bare  ledge  of  rock  inclining  atusn  angle  of  about  45  degrees  with  the  horizon, 
on  bluff  side  of  track,  10  feet  from  the  center,  on  the  natural  ledge  of  rock,  marked 
*'  U.  Q  S./'  being  the  highest  point  in  square. 

Elevation,  194.4108  meters.    637.836  feet. 

T.  B.  M.  2^  is  li  miles  below  Specht  Fertry^  Iowa,  at  Parsons  Bar,  in  cove  or  bor- 
row pit  at  the  lower  end,  and  base  of  heavy  side-hill  cut,  about  300  feet,  more  or  less, 
above  bridge  No.  134,  where  the  railroad  leaves  the  river  bank  and  enters  woods,  on 
natural  ledge  of  hard  rock,  about  50  feet  from  track  center,  marked  *'  U.  □  S.,''  being 
the  highest  point  in  the  square. 

Elevation,  194.6129  meters.    638.499  feet. 

P.  B.  M.  2S1  is  li  miles  below  Speoht  Ferry,  at  Parsons  Bar,  on  the  extreme  point 
of  bluff,  between  rock  quarry  where  T.  B.  M.  280  is  located  and  railroad  bridge  No. 
134,  25.5  feet  south  from  center  of  track,  being  a  copper  bolt  in  tile  set  3  feet  under- 
ground. 

Elevation,  191.8716  meters.    629.506  feet. 

P.  B.  M.  268  is  t«p  of  cap  on  iron  pipe  set  over  P.  B.  M.  267. 

Elevation,  193.0946  meters.    633.518  feet. 

P.  B.  M.  269  is  2i  miles  above  the  Little  Maquoketa  River,  on  the  line  of  the  Chicago, 
Milwaukee  and  St.  Paul  Railway  and  3^  miles  below  Sjiecht  Ferry,  912  feet  below 
milepost  108-53,  land  opposite  the  lower  end  of  bridge  No.  128,  over  Leisures  Creek, 
49  feet  east  from  center  of  track,  on  the  right  of  way  in  the  comer  of  fence  formed 
by  main  fence  and  wing  fence  to  bridge  No.  128,  in  slope  of  bluff,  being  a  copper  bolt 
in  tile  set  about  3  feet  underground. 

Elevation,  194.4677  meters.    638.023  feet. 

P.  B.  M.  270  is  top  of  cap  ou  iron  pipe  set  over  P.  B.  M.  269. 

Elevation,  196.6946  meters.    642.048  feet. 

T.  B.  M.  2^  is  li  miles  above  the  Little  Maquoketa  Bridge,  on  the  line  of  the  Chi- 
cago, Milwaukee  and  St.  Paul  Railway,  two-thirds  of  a  mi^B  above  ZolHcotfer  Lake 
and  1,076  feet  a1)ove*  milepost  109-i52,  12  feet  west  of  track,  on  a  large  flat  rock  inside 
of  bank,  inclining  perhaps  30  degrees  to  the  horizon,  marked  '*  IT.  a  S.,''  being  the 
highest  point  in  square. 

Elevation,  194.0096  meters.    636.520  feet. 

P.  B.  M.  271  is  ou  the  right  of  way  of  the  Chicago,  Milwaukee  and  St.  Paul  Railway 
track,  531  feet  below  the  south  end  of  bridge  124  K,  over  the  Little  Maquoketa  River, 
very  closely  on  line  produced  of  the  east  side  of  said  bridge,  6f  miles  above  Dubuque, 
and  three-fourths  of  a  mile  above  **Edmore"  siding,  on  the  west  side  of  track,  2  feet 
from  the  fence,  opposite  the  center  of  curve  in  railroad  line,  being  copper  bolt  in  tile 
set  about  3.  feet  below  surface  of  ground. 

Elevation,  192.7035  meters.    632.235  feet. 

P.  B.  M.  272  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  271. 

Elevation,  193.9224  meters.    636.234  feet. 

T.  B.  M.  287  is  2.3  miles  above  Eagle  Point,  1,569  feet  below  milepost  112-49, 
1,161  feet  above  bridge  120  K,  377  feet  below  bridge  122  K,  and  836  feet  below  the 
small  railroad  platform  in  front  of  Mr.  Cushing's  house,  6  feet  west  from  the  center 
of  track,  on  the  upper  end  of  capstone  of  small  stone  culvert,  marked  "  U.  O  8.'* 
being  the  highest  point  in  square. 

Elevation,  192.4274  meters.    631.329  feet. 

P.  B.  M.  273  is  58  feet  south  of  the  small  stone  culvert  on  which  T.  B.  M.  287  is 
located,  2.3  miles  above  Eagle  Point,  436  feet  below  bridge  122  K,  and  896  feet  be- 
low the  railroad  platform  in  ixont  of  Mr.  James  Cushing's  house,  23.3  feet  east  from 
the  center  of  track,  on  right  of  way,  being  copper  bolt  in  tile  set  3  feet  below  the 
surface  of  ground. 

Elevation,  191.4759  meters.    628.207  feet. 

P.  B.  M.  274  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  273. 

Elevation,  192.6934  meters.     632.202  feet. 

T.  B.  M.  289  is  about  1^  miles  above  Eagle  Point,  one-fonrth  mile  below  milepost 
113-48,  midway  between  two  small  wooden  box  culverts,  20  feet  west  of  center  of 
track  on  natural  ledge,  marked  ''  U.  D  S.,"  being  highest  point  in  square. 

Elevation,  194.5426  meters.    638.269  feet. 

Old  U.  S.  B.  M.  23  is  at  Eagle  Point,  above  Dubuque,  at  the  prominent  point  of 
river  bank  covered  with  large  rock,  above  the  ferry  landing,  on  the  southwest  por- 
ti(m  of  tlie  very  large  triangular-shaped  rock  lying  at  the  water's  edge,  being  the 
highest  point  in  the  Imttom  part  of  the  letter  "B"  cut  on  the  rock. 

Elevation,  187.2810  meters.     614.444  feet. 

T.  B.  M.  291  is  in  Eagle  Point,  Dubuque,  on  the  Dubuque  Wooden  ware  Company's 
drying  house,  oast  of  the  railroad  tracks,  on  top  of  the  stone  foundation,  10  feet  from 
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the  west  side,  on  the  lower  side  of  building,  marked  '*U.  o  S/' being  the  highest 
point  in  square. 

j:icvation,  191.6503  meters.    628.780  feet. 

1*.  B.  M.  275  is  in  Eagle  Pointy  Dubuque,  in  the  main  building  of  the  Dubuque 

Woodenware  Company,  on  the  river  bank,  in  the  foundation  on  the  south  side,  1.8 

f     ^y  "U.S." 

feet  from  the  west  corner  and  2.1  feet  above  the  ground,  marked   ^  §>  ^    being  the 

P.  JB.  m. 

center  mark  in  copper  bolt  leaded  horizontally. 

Klevatiou,  190.7397  meters.    625.792  feet. 

P.  B.  M.  276  is  at  Eagle  Point,  one-tifth  mile  below  the  Dubuque  Woodenware 
Conij)any's  works,  on  the  line  of  the  Chicago,  Mil^auko^  and  St.  Paul  Railway, 
2,181  feet  above  milopost  115-46,  394  feet  above  bridge  No.  114,  and  267  foct  below 
bridge  No.  114^,  over  sewer,  on  the  upper  end  of  mound  built  up  from  earth  excava- 
tion from  the  oppo'^ite  side  of  the  track,  1^  feet  west  from  the  ea^^t  fence  and  13.6 
feet  jfVom  center  of  track,  being  a  copper  bolt  in  tile  set  3  feet  below  surface  of 
ground. 

Elevation,  191.3923  meters.    627.933  feet. 

P.  B.  M.  277  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  276. 

Elevation,  192.6098  meters.    631.928  feet. 

T.  B.  M.  293  is  the  upper  part  of  Dubuque,  on  the  line  of  the  Chicago,  Milwaukee 
and  St.  Paul  Railway,  at  the  northwest  comer  of  their  freight-car  repair  shop,  on 
the  bouthwest  comer  of  the  foundation  stone,  marked  ''  U.  Q  S.",  being  the  highest 
point  in  square. 

Klevation,  192.3265  meters.    630.998  feet. 

T.  B.  M.  2S94  is  in  Dubuque,  about  one-half  mile  below  the  Chicago,  Milwaukee  and 
St.  Paul  Railway  shops,  at  the  southeast  corner  of  the  Iowa  Coffin  Company's  ware- 
house, on  top  of  the  foundation  stone,  being  the  highest  point  in  square. 

Elevation,  191.8427  meters.    629.41 1  feet. 

P.  B.  M.  278  is  on  the  same  building  as  T.  B.  M.  294.  at  the  northwest  comer  of 
Fifteenth  and  Pine  streets,  Dubuque,  K>wa,  on  thesoutn  s^deof  the  Iowa  Coffin  Com- 

pan  v's  warehouse,  on  the  west  end  of  the  first  doorstep  from  Pine  street,  marked    0  , 

P.B.M. 
being  top  of  a  copper  bolt  leaded  vertically. 

Elevation,  191.8810  meters.    629.536  feet. 

T.  B.  M.  295  is  in  Dubuque,  Iowa,  on  southwest  corner  of  Elm  and  Ninth  streets, 
on  the  end  of  the  curb  abutting  against  the  northeast  corner  of  the  Chicago,  St.  Paul 
and  Kansas  City  freight  house,  marked  "U.  D  S.,"  being  the  highest  point  in  square. 

Elevation,  191.2479  meters.    627.459  feet. 

P.  B.  M.  ^9  is  in  Dubuque,  -Iowa,  at  the  northeast  comer  of  the  United  States 
post-office  building,  10  inches  south  of  the  north  comer  and  3  feet  above  the  stone 

•'IT.  8." 

paving,  marked     0     ,  being  the  center  mark  of  a  copper  bolt  leaded  horizontally. 

Elevation,  202.6137  meters.    664.749  feet. 

City  B.  M.  is  on  the  Julien  House,  in  Dubuque,  Iowa,  on  the  north  side  of  Second 
street,  at  the  east  door  of  the  older  part  of  the  Julien  House,  on  the  east  end  of  door- 
step, which  is  about  32  feet  west  of  Iowa  street,  being  the  highest  point  in  square.  . 
Elevation  city  datum,  24.455  feet. 

Elevation,  192.7955  meters.     632.537  feet. 

The  Dnbuque  city  engineer  gives : 

Feet. 

Low  water  1854  =  Dubuque  city  datum,  elevation 000. 00 

Low  water  1864  =  Dnbuque  city  datum,  elevation —  3. 33 

High  water  1870 1=  Dubuque  city  datum,  elevation 18. 5 

High  water  1880  =  Dubuque  city  datum,  elevation 19. 5 

City  B.  M.  is  on  Jcss'h  store,  in  Dubuque,  on  the  southwest  corner  of  First  and  Main 
streets,  near  the  southeast  corner  of  Jess's  store,  on  the  north  cud  of  d(»oi*8U'p,  being 
the  highest  point  in  square.    Elevation  above  city  datum,  20.893  feet. 

Elevation,  191.6827  meters.    628.886  feet. 

T.  B,  M.  296  is  in  Dubuque,  Iowa,  on  the  north  side  of  Fourth  street,  opposite  the 
Chicago,  Milwaukee  and  St.  Paul  Railway  depot,  on  the  Page  Htnise,  26i  inches  east 
of  the  southeast  comer  of  the  building,  on  water  table  6  inches  in  front  of  the  west 
window  marked  '^IJ.  nS.,''  being  the  highest  point  in  the  square. 

Klevation,  191.5050  meters.    628.303  feet. 

P.  B.  M.  280  is  in  Dubuque,  Iowa,  on  the  west  end  and  first  pier  of  the  Illinois  Cen- 
tral Railway  Bridge  across  the  Mississippi  River^  at  the  upper  end  of  pier,  near  its 

"U.S." 
west  edge  and  abont  in  the  center  of  the  bridge-seat  stone,  marked      0      ,  being 

P.  B.  M. 
top  of  copper  bolt  leaded  vertically. 

ElcT  ation,  194.4662  meters.    638.018  feet. 
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United  States  gauge  is  at  Dubuque^  above  tbe  draw  pier  on  the  breakwater  crib- 
work  on  the  insio^  or  the  east  timbering,  being  a  stafl'  gauge. 

Elevation  gauge  zero,  184.2801  meters. .  604.599  feet. 

Old  U.  S.  B.M.  "a'' is  in  East  Dubuque,  111.,  on  the  west  abutment  of  the  Jack 
Knife  Draw  of  the  Illinois  Central  Railway  over  the  Chicago,  Burlington  and  North- 
ern Railwajr  on  its  south  end,  on  the  southeast  corner  of  top-stone,  marked  "B.0  M.," 
being  the  highest  ])oint  of  square  within  the  old  circle. 

Elevation,~193.59I7  meters.    635.149  feet. 

Old  U.  8.  B.  M.  '^b"  is  in  East  Dubuque,  east  of  the  Chicago,  Burlington  and  North- 
ern Railway  track,  under  the  end  of  the  Dubuque  highway  bridge  across  the  Missis- 
sippi, on  the  upstream  foundation  stone  supporting  the  triangular  truss  of  said 
highway  bridge,  on  the  upstream  corner  of  stone,  marked  ''B.0  M./'  being  the  high- 
est point  of  square  within  the  old  circle. 

Elevation,  193.3685  meters.    634.417  feet. 

T.  B.  M.  2Sr7  is  in  Dubuque,  Iowa,  on  the  Illinois  Central  depot/ at  its  north  end, 
about  in  the  center  of  the  east  side  of  the  tower,  in  water  table,  being  the  highest 
point  in  square. 

Elevation,  191.4797  meters.    628.220  feet.   . 

Old  U.  8.  B.  M.  **  a"  is  in  Dubuque,  Iowa,  at  the  river  front  below  the  harbor,  on 
the  Diamond  Joe  store,  on  the  upstream  end  of  the  upstream  stone  door-sill,  marked 
"  D  ",  being  the  highest  point  of  circle  in  square. 

Elevation,  191.2175  meters.    627.360  feet. 

Old  U.  8.  B.  M.  **b"  is  in  Dubuque,  ou  the  river  front  below  the  harbor,  on  the 
southeast  comer  of  Honser  &  Linnehan's  boat  store,  1^  feet  above  the  comer,  on  the 
water  table,  in  the  center  of  buttress,  marked  ''o";  being  the  highest  point  of  circle 
in  circle. 

Elevation.  190.8709  meters.    626.222  feet. 

P.  B.  M.  281  is  in  the  southern  extremity  of  Dubuque,  at  the  bluff,  one-eighth  mile 
below  the  sawmill,  directly  opposite  the  end  of  runway  to  mill,  305  feet  above  the 
head  block  of  the  sawmill  siding,  26  feet  west  from  center  of  siding,  in  a  recess  in 

U.S. 
the  face  of  rock  bluff,  marked     q        being  the  center  mark  in  a  copper  bolt  leaded 

P.  S.  M. 
horizontally. 

Elevation,  192.7453  meters.    632.372  feet. 

T.  B.  M.  299  is  about  1  mile  below  Dubuque,  at  point  of  bluff  on  the  lower  side  of 
the  ravine  through  which  the  Illinois  Central  Railway  passes  from  the  river,  623  feet 
below  the  bridge  on  the  Chicago^  MUwaukee  and  St.  Paul  Railway  track,  164  feet 
above  the  house  owned  by  R.  Smith  and  98  feet  west  of  the  center  of  the  Chicago, 
Milwaukee  and  St.  Paul  Railway  track,  on  top  of  a  large,  flat  rock,  marked  "  U.  a  S.'', 
being  the  highest  point  in  square. 

Elevation,  192.2320  meters.    630.688  feet. 

P.  B.  M.  282  is  about  1  mile  below  Dubuc[ue,  at  point  of  bluff  on  the  south  side  of  Rug- 
dale  Hollow,  through  which  the  Illinois  Central  Railway  passes  from  the  river, 
about  36  feet  from  T.  B.  M.  299, 623  feet  from  the  Chicago,  Milwaukee  and  St.  Paul 
Railway  Bridge,  180  feet  above  a  house  owned  by  R.  Smith,  131  feet  west  from  center 
of  track,  43  feet  northwest  from  a  blazed  elm  on  the  upper  side  of  a  large  flat  rock^ 
being  a  copper  bolt  in  tile  set  about  3  feet  underground. 
'    Elevation,  192.0054  meters.    629.945  feet. 

P.  B.  M.  283  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  282. 

Elevation,  193.2244  meters.    633.944  feet. 

T.  B.  M.  301  is  about  3i  miles  below  Dubuque,  660  feet  below  milepost  121-40,  370 
feet  above  the  upper  head  block  of  siding  at  "Cattos"  and  295  feet  below  Creston 
Crossing,  on  the  lower  side  of  coul6e,  25  feet  west  from  center  of  track,  on  natural 
ledge  of  rock,  marked  "U.  D  S.",  being  the  highest  point  in  square. 

Elevation,  194.0671  meters.    636.709  feet. 

P.  B>  M.  284  is  on  the  upper  side  of  coulee,  where  T.  B.  M.  301  is  located,  344  feet 
below  milepost  121-40,  and  669  feet  above  the  upper  headblock  of  switch  to  Cattes 
Siding,  43  leet  from  center  of  track  on  the  bluff  side  in  fence  corner  by  gate,  being  a 
copper  bolt  in  tile  set  3  feet  undergrouud. 

Elevation,  192.9158  meters.    632.932  feet. 

P.  B.  M.  285  is  top  of  cap  on  iron  pii>e  set  over  P.  B.  M.  284. 

Elevation,  194.1350  meters.    636.932  feet. 

T.  B.  M.  302  is  opposite  the  foot  of  Island  228,  72  feet  above  the  lower  head  block 
of  switch  at  Cattes  Siding,  15  feet  west  from  center  of  side  track,  iu  natural  ledge  of 
rock,  marked  "U.  D  S.,"  being  the  highest  point  in  square. 

Elevation,  194.1949  meters.     637.128  feet. 

T.  B.  M.  303  is  about  1^  miles  above  the  head  of  Nine  Mile  Island,  on  the  line  of 
the  Chicago,  Milwaukee  and  St  Paul  Railway,  directly  opposit^j  milepost  122-39,  on 
bluff  side,  9  feet  from  center,  on  natural  ledge  of  rock,  marked  ^'U.  D  S.,"  being  the 
highest  point  in  square. 

Elevation,  193.5329  meters.    634.956  feet. 
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T.  B.  M.  304  is  about  5  miles  below  Dnbuqiie  and  a  balf  mile  above  the  head  of 
Nine  Mile  Island,  on  the  south  abutment  of  bridge  No.  86,  river  end,  on  the  second 
course  of  stone  below  the  bridge  seat,  on  its  northeast  curuor,  marked  *'U.  D  S.," 
being  the  highest  point  in  square.  i 

KIcvation,  191.1727  meters.    627.313  feet. 

Old  U.  8.  B.  M.  24  is  alK)ut  5  miles  below  Dnbuque  and  a  half  mile  above  Nino 
Mile  Inland,  on  the  soutlx  abutment  of  bridge  No.  86,  where  T.  M.  B.  304  is  located, 
on  I  ho  river  end  of  abutment,  lowest  course  of  stone,  on  tlie  iiurtheast  comer  of  step, 
now  marked  ''  O/'  being  the  highest  point  in  square. 

Elevation,  186.2127  metera,     610.y4^jet. 

P.  B.  M.  2S6  is  6  miles  below  Dubu^jlfc.  on  tlie  lino  of  the  Chicago,  Milwaukee  and 
St.  Paul  Railway,  at  the  Shaw onclawH*  Club  (irountUi  Station,  76  feet  below  the  south 
end  of  the  platform  and  86  feet  above  the  boundary  fence  between  Paul  Eiffer's  and 
Frank  Noel's  lan<la,  on  the  west  side  of  track,  47.1  feet  from  the  center,  being  a  cop- 
per bolt  in  tile  set  about  3  feet  underground. 

Elevation,  189.7878  meters.    622.669  feet. 

P.  B.  M.  287  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  286. 

Elevation,  191.0070  meters.    626.669  feet. 

T.  B.  M.  307  is  behind  Niiiemile  Island,  about  one-half  mile  below  Massey  Station,  on 
the  Chicago,  Milwaukee  and  St.  Paul  Rail  way,  l,970ft^t  below  milepost  124-37, 449  feet 
above  bridge  80  K  and  170  feet  below  bridge  82  K,  abont  30  feet  west  of  the  center 
of  track,  in  the  base  of  a  black-oak  tree,  being  top  of  large  spike. 

Elevation,  191.8960  meters.     629.586  feet. 

T.  B.  M.  308  is  about  If  miles  below  Massey  Station,  Chicago,  Milwaukee  and  St. 
Panl  Railway,  on  the  south  abutment  of  bridge  78  K,  west  end,  on  the  second  course 
of  stone  from  top,  on  its  southwest  corner,  marked  *^  U.  G  S.,"  being  the  highest 
point  in  sqnare. 

Elevation,  191.1008  meters.    626.977  feet. 

P.  B.  M.  288  is  opposite  the  foot  of  Ninemile  Island,  at  the  woodyard,  20  feet  be- 
low the  road  leading  from  woodyard  across  the  Chicago,  Milwaukee  and  St.  Paul 
Railway  track  up  the  bluif,  36  feet  east  from  center  of  track  and  2  feet  west  of  tho 
east  right-of-way  fence,  being  a  copper  bolt  in  tile  set  3  feet  underground. 

Elevation,  190.0912  meters.    623.664  feet. 

P.  B.  M.  289  is  top  of  cap  on  Iron  pipe  set  over  P.  B.  M.  288. 

Elevation,  191.3102  meters.    627.664  feet. 

T.  B.  M.  311  is  1  mile  below  P.  B.  M.'s  288  and  289,  on  the  south  abutment  of  bridge 
No.  76,  west  end,  on  the  second  course  of  stone  from  top,  marked  "  U.  n  S.,"  being 
highest  point  in  square.  ^ 

Elevation,  192.4623  meters.    631.444  feeU 

T.  B.  M.  312  is  opposite  the  head  of  Island  235,  1,270  feet  above  milepost  128-33, 
410  feet  below  bridge  72  K,  at  Snyder's  woodyard,  12  feet  west  of  center  of  track,  on 
the  lower  end  of  a  very  large  inclined  rock  at  a  rocky  point,  marked  "  U.  D  S.," 
being  the  highest  point  in  square. 

Elevation,  192.4424  meters.    631.378  feet. 

P.  B.  M.  290  is  285  feet  above  T.  B.  M.  312,  about  3  miles  above  Gordon  Ferry, 
125  feet  below  center  of  bridge  72  K,  opposite  the  head  of  Island  235,  43  feet  west  of 
the  center  of  the  Chicago,  Muwaukee  and  St.  Paul  Railway  track,  on  the  right  of 
wav,  at  the  railroad  fence,  being  copper  bolt  in  tile  set  3  feet  underground. 

Elevation,  190.2858  meters.    ^.303  feet. 

P.  B.  M.  291  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  290. 

Elevation,  191.5059  meters.    628.306  feet. 

T.  B.M.  314  is  about  1  mile  above  Gordon  Ferry,  Iowa,  on  the  line  of  the  Chicago,  Mil- 
waukee and  St.  Paul  Railway,  52  feet  below  sign  '*  Gordon's  Ferry,  One  Mile,"  on  the 
south  abutment,  river  end  of  bridge 68  K,  just  above  ruinsof  the  large  stone  house,  on 
the  fourth  course  of  stone  from  top,  on  the  center  of  the  north  end  of  the  inner  stone, 
marked  **  U.  O  S.,''  being  the  highest  point  in  square. 

Elevation,  188.6916  meters.    619.072  feet. 

P.  B.  M.  292  is  about  1  mile  above  Gordons  Ferry,  345  feet  above  Tete  du  Mort 
Creek,  215  feet  below  bridge  No.  68,  on  which  T.  B.  M.  314  is  located,  and  75  feet 
beloAT  the  old  stone  building,  27  feet  west  from  center  of  the  Chicago,  Milwaukee 
and  St.  Paul  Railway  track,  being  a  copper  bolt  in  tile  set  3  feet  under  ground. 

Elevation,  189.1548  meters.    620.592  teet. 

P.  B.  M.  293  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  292. 

Elevation,  190.3750  meters.    624.595  feet. 

T.  B.  M.  315  is  about  one-half  mile  above  Gordons  Ferry,  572  meters  below  bridge 
No.  66,  and  1,213  feet  above  the  water  tank,  midway  between  two  projecting  points  of 
bluff  12  feet  west  f^om  center  of  track,  and  li  feet  above  grade  on  natural  ledge  of 
rock,  marked  "IT.  D  S.,"  being  the  highest  point  in  square. 

Elevation,  192.6218  meters.     631.967  feet. 

P.  B.  M  294  is  at  Gordons  Ferry,  250  feet  below  bridge  No.  64,  215  feet  below 
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depot,  125  foot  above  tlio  lower  1ie»dbIock  of  siding,  45  feet  below  the  lower  side  of 
stock  yard,  and  34  feet  from  center  of  luaiii  track  ou  blutf  Kide^  being  a  copper  bolt 
in  tile  set  3  feet  under  ground.  * 

Elevation,  193.3034  metere.    (534.203  feet. 

P.  B.  M.  295  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  294. 

Elevation,  194.5177  meters.    638.187  feet. 

T.  B.  M.  318  is  IJ  miles  below  Gordons  Ferry,  Iowa,  on  the  line  of  the  Chicago, 
Milwaukee  and  St,  Paul  Railway,  396  feet  below  milepost  132-29,  and  18  feet  west 
from  center  of  track,  one-half  foot  above  surface  of  ground,  on  a  flat  rock^  marked 
"  U.  □  S,,"  being  the  highest  point  in  square. 

Elevation,  192.3454  meters.     631.060  feet.  • 

P.  B.  M.  296  is  li  miles  below  Gordons  Ferry,  about  one-third  mile  below  milepost 
13^29,  on  a  low  ridge  at  the  upper  side  of  coulee,  49  feet  west  from  th<*  center  of  the 
Chicago,  Milwaukee  and  St.  Paul  Railway  track,  on  the  right  of  way,  at  the  west 
fence,  being  a  copper  bolt  in  tile  set  3  feet  under  ground. 

Elevatitm,  191.1334  meters.    627.08^t  feet. 

P.  B.  M.  297  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  296. 

Elevation,  192.^561  meters.    631.095  feet. 

T.  B.  M.  321  is  at  the  point  of  bluff  at  the  head  of  Bellevue  Slough,  at  the  lower 
end  of  cut,  in  front  of  house  owned  by  A.  M.  Brown,  and  15  feet  below  the  path 
running  to  this  house,  125  feet  above  bridge  No.  56,  at  the  upper  side  of  cattle  guard, 
12  feet  west  of  the  center  of  the  track,  on  natural  ledge  of  rock,  marked  ^*  U.  □  S.," 
being  the  highest  point  in  squaie. 

Elevation,  191.2552  meters.    627.4a3  feet. 

P.  B.  M.  298  is  on  the  opposite  side  of  the  track  from  T.  B.  M.  321,  at  the  head  of 
Bellevue  Slough,  three-fourths  of  a  mile  above  Smiths  Station,  110  feet  above  bridge 
No.  56,  55  feet  below  the  lower  line  of  A.  M.  Brown's  house,  12  feet  below  the  cattle 
guard,  on  the  river  side  of  track,  16  feet  from  center,  ou  small  bench  t)f  ground  be- 
tween cattle  guard  and  gate  leading  down  to  river,  being  a  copper  bolt  in  tile. 

Elevation,  189.5907  meters.    622.022  feet. 

P.  B.  M,  299  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  298. 

Elevation,  190.8047  meters.    626.005  feet. 

T.  B.  M.  323  is  behind  Bellevue  Slough,  1^  miles  below  Smiths  Station,  on  the 
Chicago,  Milwaukee  and  St.  Paul  Railway,  148  feet  below  a  stone  culvert  about  in 
center  of  short,  heavy  fill,  at  the  lower  end  of  the  long  curve,  60  feet  east  from  cen- 
ter of  track,  several  feet  outside  of  the  right  of  way.  It  i*  also  1,902  feet  above 
bridge  No.  50,  on  a  10-inch  oak  tree,  being  a  spike  in  its  root. 

Elevation,  191.616i  meters.    628.668  fe*t. 

P.  B.  M.  300  is  behind  Bellevue  Slough, ^2  feet  from  low-water  edge,  li  miles  be- 
low Smiths,  and  3  miles  above  North  Bellevue,- 1,900  feet  above  bridge  50  K,  and  150 
feet  below  the  stone  culvert  on  the  right  of  way  at  the  east  fence,  but  a  few  feet  be- 
low T.  B.  M.  323,  being  a  copper  bolt  in  tile  set  3  feet  under  ground. 

Elevation,  190.8255  meters.    626.074  feet. 

P.  B.  M.  301  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  300. 

Elevation,  192.0371  meters.    630.049  feet. 

P.  B.  M.  302  is  1  mile  above  North  Bellevue,  on  the  line  of  the  Chicago,  Milwaukee 

and  St.  Paul  Railway,  and  1,279  feet  below  milepost  138-23,  in  the  north  abutment, 

"  TJ.  S." 
east  end  of  bridge  48  K,  on  the  third  course  of  stone  from  top,  marked    '  0       being 

.     P.  B.  M. 

the  center  of  copper  bolt  leaded  vertically. 

Elevation,  197.0180  meters.     646.390  feet. 

P.  B.  M.  303  is  1  mile  above  North  Bellevue,  40  feet  back  from  high- water  line  on 
river  bank  and  45  feet  north  of  bank  of  creek  which  is  crossed  by  Chicago,  Milwau- 
kee and  St.  Paul  Railway  Bridge  48  K,  where  P.  B.  M.  302  is  located,  about  984  feet 
from  said  railroad,  and  about  410  feet  below  large  stone  arch  culvert  under  wagon 
road,  and  36  feet  south  from  another  wagon  road  winding  around  the  south  point  of 
bluff,  being  a  oopper  bolt  in  tile  set  3  feet  underground.    - 

Elevatioii,  186.4228  meters.    611 .629  feet. 

P.  B.  M.  3o4  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  303. 

Elevation,  187.6338  meters.    615.602  feet. 

T.B.M.325  is  in  Bellevue,  on  the  west  side  of  Second  ptreet,in  oak  grove,atthe  upper 
part  of  the  town,  just  above  lot  of  \Vm.  Coppas,  and  7  feet  west  ot  the  sidewalk,  be- 
ing a  large  spike  in  the  base  of  a  large  oak  tree. 

Elevation,  196.2102  meters.    643.740  feet. 

P.  B.  M.  305  is  in  the  upper  part  of  Bellevue,  on  the  west  line  of  Front  street,  in  the 
northeast  corner  of  lot  owned  by  Mrs.  Booth,  2  feet  south  from  the  north  side  of  lot 
and  south  side  of  a  street,  being  a  copper  bolt  in  tile  set  3  feet  under  ground. 

Klcv.'ition,  194.6941  meters.    638.766  feef. 

P.  B.  M.  306  is  top  of  cap  on  iron  pijic  set  over  P.  B.  M.  305. 

Elevation;  195.9122  meters.    632.762  feet. 
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P.  B.  M.  307  is  in  Belleviie,  on  the  soiitheaHt  comer  of  Court  and  Setjond  ntn'otM,  on 
the  front  of  the  stoiie  store  owned  by  John  Banmanu,  on  the  lower  t^ud  of  water  table 

'U.S." 
2i  feet  above  the  south  corner,  marked      ^1)     being  top  of  copper  bolt  leaded  verti- 

r.  B.  ^i. 

cftUy. 
-Elevation,  194.8144  meters.    639.161  feet. 

Old  U.  B.  B.  M.  is  in  Bellevne,  at  river  shore,  on  Killburu  &  Co.'s  warehouse,  on  pro- 
jecting stone  at  the  east  end  of  the  south  wall,  just  below  the  iron  l>olt  plate,  being 
the  highest  point  in  circle  cut  in  stone. 

Elevation,  188.0286  meters.    616.8J)7  feet. 

T.  B.  M.  326  is  in  the  south  end  of  Bollevue,  on  the  line  of  the  Chicago,  Milwaukee 
and  St.  Paul  Railway,  on  bridge  44  K,  over  Mill  Creek,  between  the  Hour  mill  and 
sawmill,  on  the  north  pier  at  its  east  end,  marked  '^  U.  G  8.'^,  being  the  highest  point 
in  square. 

Elevation,  191.4794  meters.    628.219  feet. 

P.  B.  M.  308  is  in  the  lower  end  of  Bellevue,  Iowa,  on  the  river  bank,  in  first 
building  above  the  sawmill,  a  two-story  stone  store,  owned  by  M.  G.  Heiler,  at  its 
west  front,  second  door  from  north  end,  marked  *'  U.  0  S.,"  being  top  of  a  copper  l)olt 
leaded  vertically.  • 

Elevation,  192.2421  meters.    630.721  feet. 

P.  B.  M.  309  is  2  miles  below  Bellevue,  558  feet  above  the  center  of  the  Chicago, 
Milwaukee  and  St.  Paul  Railway  Bridge  42  K,  ovi^r  Duck  Creek,  118  feet  above  mile- 
post  142-19,  at  up]>er  side  of  highway  crossing,  at  the  Honth  8idi>  of  fence  running  to 
cattle  guard,  and  20  feet  east  from  center  of  track,  being  a  copper  bolt  in  tile  set  3 
feet  under  ground. 

Elevation,  190.5064  meters.    625.027  feet. 

P.  B.  M.  310  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  309.  . 

Elevation,  191.7190  meters.    629.005  feet. 

T.  B.  M.  329  is  oue-fonrth  mile  below  bridge  42  K,  one-third  mile  below  milepost 
142-19,  on  line  of  the  Chicago,  Milwaukee  and  St.  Paul  Railway,  and  279  feet  above 
sluiceway  under  track,  12  feet  west  from  center  of  track,  on  the  west  side  of  ditch 
on  natural  outcropping  of  ledge  of  rock,  marked  ''  U.  U  S.,"  being  the  highest  point 
in  square. 

Elevation,  190.6745  meters.    625.578  feet. 

T.  B.M.  331  is  3^  miles  below  Bellevue,  on  the  line  of  the  Chicago.  Milwaukee  and  St. 
Paul  Railway  track,  250  feet  above  C.  A.  Harrington's  house,  on  tne  southwest  corner 
of  the  stone  culvert,  3  feet  above  the  south  side  and  3  inches  back  from  the  west  end, 
marked  '^U.  O  B,"  being  the  highest  point  in  square. 

Elevation,  189.0567  meters,    620.270  feet. 

P.  B.  M.  311  is  3i  miles  below  Bellevue,  on  the  line  of  the  Chicago,  Milwaukee  and 
St.  Paul  Railway,  705  feet  below  the  stone  culvert  on  which  T.  B.  M.  331  is  lo(;ated, 
177  feet  below  the  lower  side  of  C.  A.  Harrington's  stone  bam,  40  feet  above  the  wooden 
drain  under  the  track,  at  the  lower  end  of  small  cut,  33  feet  cast  from  center  of  track, 
and  li  feet  west  from  the  east  right  of  way  fence,  being  a  copper  bolt  in  tile  set  about 
3  feet  under  ground. 

Elevation,  187.6006  meters.    615.493  feet. 

P.  B.  M.  312  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  311. 

Elevation  188.8174  meters.    619.485  feet. 

T.  B.  M.  332  is  on  the  north  bank  of  Island  250,  on  the  south  side  of  slough  behind 
a  small  tow-head,  two-thirds  mile  below  the  head  of  the  island,  on  a  large  leaning 
elm,  blazed,  being  top  of  spike  in  root. 

Elevation,  184.5016  meters.    605.326  feet. 

T.  B.  M.  333  is  on  the  lower  side  of  slough,  at  the  south  end  of  Island  250,  at  Gold- 
en's  woodyard,  98  feet  northwest  of  the  northwest  corner  of  Mr.  Goldeii's  log  house, 
on  a  20-inch  ash  tree  on  top  of  bank,  the  nearest  to  the  river  of  a  row  of  lour  ash 
trees,  being  spike  in  root. 

Elevation,  186.1625  meters.    610.775  feet. 

P.  B.  M.  313  is  at  the  third  tree  from  the  river  of  the  same  row  of  trees  where  T.  B. 
M.33d  is  located,  about  5^  miles  below  Bollevue,  on  the  south  side  of  slough  at  the 
foot  of  Island  250, 88  feet  from  the  northwest  corner  of  Mr.  Golden's  log  house,  be- 
ing top  of  copper  bolt  in  tile  set  about  3  feet  und<'r  ground. 

Elevation,  18o.5771  meters.    608.854  feet. 

P.  B.  M.  314  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  313. 

Elevation,  186.7874  meters.    612.825  feet. 

P.  B.  M.  315  is  opposite  Island  2.53,  one-third  mile  l>elow  the  log  house  at  Golden's 
woodyard,  56  feet  back  from  top  of  bank,  and  2  feet  below  thv  fence  on  the  lower  side 
of  clearing  and  upper  side  of  woods,  which  runs  at  about  right  angles  to  the  river 
bank,  8  feet  above  a  10-inch  ash  tree,  blazed,  facing  the  bench,  being  a  copper  bolt  in 
tile  set  3  feet  under  ground. 

Elevation,  185.1865  met<:i*s.    607.573  feet. 
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P.  B.  M..316  ia  top  of  cap  on  iron  pipe  sot  over  P.  B.  M.  315. 

Elevation,  186.3949  meters.    611.537  feet. 

T.  B.  M.  337  is  on  left  bank,  opposite  the  foot  of  Island  254,  at  Hnrris  Landinj^,  at 
foot  of  sand  bluif,  50  feet  above  the  road  leading  up  the  bank  to  L.  T.  Green's  house, 
in  the  south  root  of  the  large  elm,  being  top  of  spike. 

Elevation,  185.2787  meters.    607.875  leet. 

P.  B. M.  317  is  at  Harris  Landing,  Illinois,  on  land  o^ued  by  Jackson  Harris,  on  the 
east  side  of  highway  on  top  of  the  sand  bluff,  184  feet  above  the  house  now  occupied 
by  L.  T.  Green,  in  the  northwest  corner  of  small  field  above  the  dooryard,  very  close 
to  roadside  fence,  being  top  of  copper  bolt  in  tile  set  3  feet  under  ground. 

Elevation,  192.3004  meters.    630.912  feet. 

P.  B.  M.  318  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  317. 

Elevation,  193.5094  meters.    634.879  feet. 

P.  B.  M.  319  is  at  Harris  Landing,  111.,  on  Jackson  Harm's  farm,  now  occupied  by 
L.  T.  Green,  207  feet  below  his  house,  in  the  roadside,  very  close  to  the  east  fence,  3 
feet  below  the  fence  at  south  side  of  door  yard,  at  the  north  end  of  the  lilac  hedge, 
being  copper  bolt  in  tile  set  about  3  feet  undergroiuid. 

Elevation,  192.6446  meters.    632.042  feet. 

P.  B.  M.  320  is  top  of  cap  on  iron  pipe  sot  over  P.  B.  M.  319. 
•l':ievation,  193.8631  meters.    636.040  feet. 

P.  B.  M.321  is  about  H  miles  below  Harris  Lauding  and  1^  miles  above  lHland256, 
back  from  the  top  of  sand  bluff,  under  the  east  fence  of  highway,  31  feet  southeast 
from  cattle  pen,  under  wagon  road  leading  from  pasture  through  cattle  chute  to 
river,  northeast  from  two  large  honey  locust  trees  standing  in  said  chute  at  top  of 
bluff,  being  copper  bolt  in  tile  set  3  feet  below  surface. 

Elevation,  195.0210  meters.    639.838  feet. 

P.  B.  M.  322  is  t-op  of  cap  on  iron  pipe  set  over  P.  B.  M.  321.   ^ 

Elevation  196.2401  meters.    643.838  feet. 

T.  B.  M.  340  is  about  2  miles  below  Harris  Landing,  361  feet  below  the  small  ravine 
in  sand  bluff,  at  the  foot  of  bluff  on  a  lone  blazed  cottonwood  tree  about  28  inches 
in  diameter,  on  the  northwest  root,  being  top  of  large  spike. 

Elevation,  ia5.4487  meters.    608.433  feet. 

P.  B.  M.  323  is  opposite  the  foot  of  Island  256,  about  574  feet  back  from  high- water 
line,  over  beyond  top  of  same  bluff,  on  land  of  Mrs.  McCabe,  widow;  about  one-half 
mile  south  of  Ben^iamin  Hatfield's  house,  and  62  meters  south  of  west  of  a  d-foot  oak 
tree,  stiuiding  in  field,  at  point  of  brush  and  head  of  small  valley  running  east,  by 
the  wire  fence  on  the  south  side  of  field,  being  a  copper  bolt  in  tile  set  about  3  feet 
under  surface  of  ground. 

Elevation,  196.mi  meters.    644.019  feet. 

P.  B.  M.  324  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  323. 

Elevation,  197.5134  meters.    648.016  feet. 

T.  B.  M.  342  is  midway  between  islands  256  and  257, 640  feet  from  low  water*8  edge, 
about  at  high  water  line  at  foot  of  sand  bluff,  on  a  large  basswood  tree  blazed,  on 
the  river  side  of  tree,  being  a  spike  in  the  root. 

Elevation,  185.6529  meters.    609.103  feet. 

T.  B.  M.  343  is  about  492  feet  above  the  north  bank  of  Apple  River,  Illinois,  at  the 
point  of  sand  bluff  where  it  turns  up  Apple  River,  on  a  large  willow  tree,  blazed, 
being  a  spike  in  the  root. 

Elevation,  184.3855  meters.    604.945  feet. 

P.  B.  M.  325  is  at  the  foot  of  point  of  sand  bluff  on  the  south  side  of  and  951  feet 
from  left  bank  of  Apple  River,  three-quarters  of  a  mile  above  Arnold  Landing,  at  the 
corner  of  cultivated  land,  just  above  nigh- water  level,  on  Mr.  Eddy's  land,  about  60 
feet  south  of  an  oak  tree,  being  a  copper  bolt  in  tile  set  3  feet  underground. 

Elevation,  184.7633  meters.    606.184  feet. 

P.  B.  M.  326  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  325. 

Elevation,  185.9803  meters.    610.177  feet. 

P.  B.  M.  327  is  at  Arnold  Landing.  Illinois,  on  Mr.  Eddy's  large  brick  houHe,  at  the 

sontheast  corner  of  main  part,  on  the  south  face  of  the  top  foundation  stone,  3  inches 

TJ  S 
from  the  east  end  and  2  inches  from  top  of  stone,  marked     0      being   the     center 

P.  B.  M. 

mark  in  a  copper  bolt  leaded  horizontally. 

Elevation,  192.4387  meters.    631.366  feet. 

T.  B.  M.  345  is  about  one-hlaf  mile  below  Arnold  Landing,  246  feet  below  the  lower 
end  of  cut,  and  492  feet  above  the  long  stretch  of  fill  on  the  line  of  the  Chicago,  Bur- 
lington and  Northern  Railway,  in  pasture  field,  60  feet  west  of  center  of  track,  on  a 
10-inch  blazed  white-oak  tree,  being  largest  spike  in  its  root. 

Elevation,  187.9997  meters.    616.802  feet. 

P.  B.  M.  328  is  one-half  mile  below  Arnold  landing,  98  feet  above  T.  B.  M.  345, 148  feet 
below  lower  end  of  long  cut  and  1  mile  above  "  Marcus"  Station,  on  the  line  of  the 
Chicago,  Burlington  and  Northern  Railway,  45  feet  south  from  center  of  track,  on 
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tbo  north  side  of  the  south  right-of-way  fenoe^  bemg  copper  holt  in  tile  set  3  feet 
nnclerground. 

Elevation,  187.1198  meters.    613.916  feet. 

P.  B.  M.  329  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  328. 

Elevation,  188.3289  meters.    617.883  feet. 

T.  B.  M.  346  is  at  Marcus  Station,  directly  opposite  the  lower  head  block  of  the 
southwest  siding,  230  feet  southwest  from  center  of  teack,  a  blazed  oak  tree  about  8 
inches  in  diameter,  being  top  of  a  large  spike. 

Elevation,  185.2034  meters.    607.628  feet. 

P.  B.  M.  330  is  18  feet  above  and  27  feet  from  T.  B.  M.  346,  one-fifrh  mile  below  the  depot 
at  Marcus,  200  feet  above  the  head  block  at  the  lower  end  of  the  northeast  siding,  18 
feet  above  the  head  block  of  the  southwest  siding,  35  feet  southwest  from  center  of 
track  on  the  southwest  side,  and  close  to  wire  fence,  on  the  highest  ridee  of  ground,  27 
feet  north  of  blazed  white-oak  tree,  being  a  copper  bolt  in  tile  set  3  feet  underground. 

Elevation,  184.1272  meters.    604.097  feet. 

P.  B.  M.  331  is  top  of  cap  on  iron  pipe  set  over  P.  B.  H.  330. 

Elevation,  186.3485  meters.    608.104  feet. 

T.  B.  M.  34^  is  about  2^  miles  above  Savanna  and  If  miles  below  Marcus,  on  the  line 
of  the  Chicago,  Burlington  and  Northern  Railway,  opposite  the  center  or  bridge  No. 
40,  on  the  river  side,  55  feet  from  center  of  track,  on  the  north  bai^  of  a  small  stream 
at  the  point  where  the  railroad  returns  to  the  bluff,  on  a  root  of  pignut  hickory 
about  10  inches  In  diameter,  being  top  of  a  large  spike. 

Elevation,  186.6324  meters.    612.317  feet. 

P.  B.  M.  2S2  is  about  30  feet  above  T.  B.  M.  349,  about  2f  miles  above  Savanna  and 
If  miles  below  Marcus,  on  the  line  of  the  Chicaf^o,  Burlincrton  and  Northeen  Rail- 
way, opposite  the  upper  end  of  bridge  No.  40,  on  river  side  of  track,  48  feet  from  ce%- 
ter,  in  the  angle  formed  by  the  right-of-way  fence  and  the  wing  fence  to  said  bridge, 
being  a  copper  bolt  in  tile  set  3  feet  below  the  ground. 

Elevation,  185.8251  meters.    609.668  feet. 

P.  B.  M.  93S  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  832,  about  1  foot  above  the 
ground. 

Elevation,  187.0475  meters.    613.678  feet. 

T.  B.  M.  350  is  about  2}  miles  above  Savanna,  at  the  second  crossing  above  town,  on 
the  line  of  the  Chicago,  Burlington  and  Northern  Railway,  70  feet  east  from  center 
and  5  feet  below  the  planking  of  crossing  at  the  lower  point  of  woods  and  the  upper 
side  of  field,  one-fourth  mile  above  Mr.  McFarland's  house,  on  the  root  of  a  large 
black- walnut  tree,  being  top  of  large  spike. 

Elevation,  187.9912  meters.    616.775  feet. 

P.  B.  M.  334  is  li  miles  above  Savanna,  111.,  443  meters  below  the  center  of  bridge 
No.  35,  about  90  feet  below  small  white  house  318  feet  above  milepost  2^4-147,  and 
150  feet  below  the  point  of  tangent  at  lower  end  of  long  curve,  opposite  the  north 
end  of  prominent  portion  of  bare  rook  bluff,  on  the  east  side  of  the  right  of  way,  3 
feet  west  of  high  board  fence,  being  a  copper  bolt  in  tile  set  3  feet  below  the  surface 
of  ground. 

Elevation,  186.5016  meters.    611.887  feet. 

P.  B.  M.  335  is  top  of  cap  on  Iron  pipe  set  ovet  P.  B.  M.  334,  standing  about  1  foot 
above  ground. 

Elevation,  187.7184.    615.880  feet. 

T.  B.  M.  353  is  in  Savanna,  111.,  at  the  southeast  comer  of  the  Chicago,  Milwaukee 
and  St.  Paul  Railway  elevator,  on  the  third  pile  south  of  the  engine  room  support- 
ing the  embankment  of  siding  to  elevator,  being  top  of  spike  in  top  of  pile. 

Elevation,  185.1492  meters.    607.450  feet. 

P.  B.  M.  62  is  same  as  P.  B.  M.  62  in  report  of  the  Commission  for  1884,  page  137. 

Elevation,  186.5818  meters.    612.150  feet. 

Old  U.  S.  B.  M.  18  is  ring  bolt  in  Savanna,  111.,  on  the  south  side  of  the  Chicago, 
Milwaukee,  and  St.  Paul  Railway  elevator,  about  12  feet  from  the  west  comer  ana 
li  feet  above  the  ground,  being  top  of  ring  bolt  leaded  horizontally. 
.  Elevation,  182.8986  meters.    600.066  feet. 

P.  B.  M.  63  is  in  Savanna,  Ql.,  same  as  P.  B.  M.  63  in  report  of  the  Commission  for 
1884,  page  137. 

Elevation,  188.8525  meters.    619.600  feet. 

P.  B.  M.  336  is  in  Savanna,  111.,  on  the  southeast  comer  of  Main  and  Murray  streets, 
on  the  Radke  House,  owned  by  A.  McRadke,  at  the  first  doorstep  tem  the  north 

"U.S." 
end  of  the  building,  on  its  north  end,  marked      o    ,  being  top  of  copper  bolt 

p.  a*  A. 
leaded  verticallv. 

Elevation,  188.6128  meters.    618.814  feet. 

T.  B.  M.  354  is  in  the  lower  end  of  Savanna,  111.,  seven-eighths  mile  below  the  Chi- 
cago, Burlington  and  Northern  depot  35  feet  north  of  Jones  &  Jordan's  boat  house, 
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and  50  feot  west  of  the  center  'of  the  Chicago^  Burlington  and  Northern  Rai}way 
line  to  Fulton,  on  a  19-inch  elm  tree,  being  a  spike  in  ito  root. 

Elevation,  185.0472  meters.    007.116  feet. 

P.  B.  M.  337  is  in  Savanna,  111.,  about  65  feet  below  T.  B.%f.  354,  on  the  line  of  the 
Chicago,  Burlington  and  Northern  Railway  to  Fulton,  600  feet  below  the  crossing 
with  the  Chicago,  Milwaukee  and  St.  Paul  Railway  to  Sabula,  on  land  of  A.  Her- 
shey,  12  feet  back  from  top  of  bank  of  slough  and  15  feet  below  Jones  &  Jordan's 
boat  house,  being  a  copper  bolt  in  tile  set  3  feet  under  ground. 

Elevation,  184.6559  meters.    606.832  feet. 

P.  B.  M.  3S»  is  top  of  cap  on  iron  pipe  set  over  P.  B.  M.  337,  standing  about  a  foot 
above  the  surface  of  the  ground. 

Elevation,  185.8727  meters.    609.824  feet. 

P.  B.  M.  64  is  2i  miles  east  of  the  Chicago,  Milwaukee  and  St.  Paul  Railway  Junc- 
tion House.  Same  as  P.  B.  M.  64,  given  in  the  report  of  the  Mississippi  River  Com- 
mission for  1884,  page  137. 

Elevation,  187.0818  meters.    613.791  feet. 


Appendix  4  0. 

bepobt  of  assistaitt  engineer  j  as.  a.  paige  on  precise  levels  from  dulutu, 
minnesota,  to  st.  paul,  minnesota,  with  tabulated  results  and  descriptions 
,of  benchmarks. 

Office  Mississippi  River  Commission. 

St,  Louis,  February  £9,  1892. 

Sir  :  I  have  the  honor  to  report  as  follows  on  the  precise  leveling  operations  in 
my  charge  between  Duluth  ana  St.  Paul,  Minn. 

In  compliance  with  your  instructions,  I  left  St.  Louis  April  26, 1891,  accompanied 
by  Recorder  L.  D.  Cabanne  and  Rodmen  S.  W.  Shinkle  and  C.  S.  Farrar,  arriving  in 
Duluth  the  evening  of  the  27th.  Two  umbrella  men  and  a  teamster  with  team  were 
employed  at  Duluth. 

The  organization  of  the  party  was :  1  observer,  1  recorder,  2  rodmen,  2  umbrella 
men.  ana  a  teamster  with  team,  and  a  light  wagon  to  carry  the  party  to  and  from 
worfc. 

Your  instrnotions  were  to  carry  a  line  of  precise  levels  from  the  U.  S.  Engineers' 
water  gauge  at  Duluth  by  the  most  practieaole  route  to  St.  Paul,  Minn.,  and  there 
connect  with  benchmarks  established  by  Assistant  O.  W.  Ferguson  in  starting  his 
line  down  the  Mississippi  River. 

The  regidar  work  of  the  season  commenced  April  30,  and  was  completed  to  St. 
Paul  September  25,  and  the  levels  there  connected  with  Mr.  Ferguson's  permanent 
bench  marks  Nos.  68, 69,  and  71.  llie  party  was  disbanded  on  September  26,  and 
on  the  28th  I  reported  to  you  at  St.  Louis  for  further  duty  in  reducing  the  season's 
notes. 

A  description  of  various  bench  marks  in  Duluth  was  obtained  of  Capt.  Fiske, 
Corps  of  Engineers,  U.S.  A.,  and  they  were  connected  with.  These  bench  marks 
were  used  in  establishing  the  Duluth  water  gauge  and  in  maintaining  it. 

The  instruments  used  were  Kern  level  No.  2,  with  level  vial  No.  9,  and  Kern  lev- 
eling rods  Nos.  14  and  17.  These  instruments  were  used  on  the  Mississippi  River 
work,  and  are  substantially  the  same  as  described  in  the  Report  of  the  Chief  of  En- 
gineers for  1877,  page  1190,  and  in  subsequeut  reports. 

The  route  of  the  levels  was  from  the  U.  S.  Engineers'  water  gauge  atDuluth,Minn., 
to  the  St.  Paul  and  Duluth  Railway  tracks ;  thence  along  the  railway  to  Carlton, 
thence  southward  about  5  miles  on  the  wagon  road  to  the  point  where  it  Joins  the 
old  militarvroad  between  St.  Paul  and  Superior;  thence  along  the  military  road  to 
Barn um,  where  the  route  again  strikes  the  St.  Paul  and  Duluth  Railway;  thence 
along  the  railway  track  to  St.  Paul. 

Permanent  bench  marks  were  established  from  4  to  6  miles  apart,  and  elevations 
were  taken  at  grade  at  railroad  crossings  and  in  front  of  various  depots  on  the  line. 
These  bench  marks  consist  of  a  slab  of  vitritied  clay  18  inches  square  and  4  inches 
thick,  into  which  is  leaded  vertically  in  the  center  of  the  upper  face  a  copper  bolt 
three-eighths  of  an  inch  thick  and  buried  about  3.5  feet  in  the  ground.  Over  this 
slab  ana  surmounting  the  copper  bolt  is  set  a  4-iuch  wrought-iron  pipe  about  4  feet 
long,  the  lower  end  of  which  tits  into  a  proper  groove  made  in  the  slao.  The  top  of 
the  pipe  is  provided  with  a  c^p,  which  is  fastened  in  place  with  brass  bolts.  The 
Tipper  end  of  this  pipe  projects  about  6  inches  a])ove  the  surface  of  the  ground.  (See 
illustrations  of  this  oench  mark,  facing  page  3485  of  Report  of  Mississippi  River  Com- 
xnisaion  for  1891.)    The  top  of  the  copper  bolt  in  the  slab  beneath  the  ground  is  r^ 
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garded  as  the  permanent  bench  mark,  bnt  the  elevation  of  the  top  of  the  cap  on  the 
iron  pipe  is  also  determined.  The  party  was  Hubnisted  at  hotels,  boarding  houses, 
and  such  places  as  were  available.  The  country  passed  through  is  but  sparsely  set- 
tled, there  being  no  halKtations  north  of  Pine  City  outside  the  village  along  the  line. 
This  is  an  unsuitable  method  of  subsisting  a  precise  leveling  party.  On  account  of 
the  irregular  working  hours,  it  is  not  possible  to  obtain  suitable  meals  for  the  party, 
snch  as  in  camp,  where  one  has  entire  control  of  his  time.  The  hours  of  labor  and 
rest  are  different  to  that  of  other  occupations,  and  in  order  to  arrange  these  details 
to  suit  the  weather  conditions  a  camp  and  eook  are  necessary.  In  the  166  miles  of 
main  line  there  were  62  miles  over  which  there  was  no  public  road,  and  for  this  dis> 
tance  the  team  oonld  not  be  used  for  transporting  the  party  to  and  from  work.  Con- 
siderable use  was  made  of  the  railway  trains  for  about  iO  miles  in  the  vicinity  of 
Hinckley,  as  the  time-table  suited  the  time  of  going  to  and  from  work. 

The  weather  during  the  season  was  favorable  for  the  work.  There  were  but  two 
days  during  which  no  work  was  done  on  account  of  rain,  and  eight  days  when  work 
wtw  interrupted  by  showers^  but  there  were  many  days  when  the  wind  blew  too  hard 
for  observing. 

The  methods  used  in  observing  during  the  first  part  of  the  season  were  about  the 
Bame  as  those  in  nse  heretofore  on  this  class  of  work.  While  reading  the  rod  the 
vial  bubble  was  kept  at  zero.  No  correction  enters  the  redaction,  therefore,  for  in- 
clination of  line  of  sight. 

When  at  Pine  City  your  instructions  were  received,  to  the  effect  that  the  order  of 
the  Bights  at  instrument  stations  be  alternated  so  tnat  the  systematic  error  which 
frequently  appears  in  precise  levels  would  be  avoided.  The  method  was,  at  Station 
A,  lor  example,  to  read  the  backsight  first  and  then  the  foresight;  at  Station  B,  to 
read  the  foresight  first  and  then  the  baoksight ;  at  Station  C,  read  the  backsight 
first  and  then  tne  foresight,  and  so  on.  This  method  was  followed  from  T.  B.  M.  12L 
to  the  end  of  the  work  at  St.  Paul. 

At  T.  B.  M.  121  another  change  was  intrduced  in  the  methods.  The  footplates 
were  discarded  and  the  top  of  the  railroad  rail  was  used  as  turning  points.  A  mark 
was  made  on  top  of  the  rail,  the  roil  placed  thereon,  and  the  details  of  the  rodsman's 
operations  between  a  fore  and  back  sight  to  the  same  rod  station  were  precisely  the 
same  as  when  footplates  were  used.  On  curves  the  inner  rail  wae  used  and  turn iug 
points  always  selectM  at  leaHt  6  feet  from  a  joint.  The  St.  Paul  and  Duluth  Rail- 
way main  line  is  ballasted  with  coarse  sand  and  gravel,  well  tied  and  spiked,  and 
laid  with  60  and  63  pound  steel. 

RedncUon  of  the  notes, — ^All  the  compututions  have  been  duplicated  and  the  results 
compared  with  the  field  reduction.  The  sum  of  the  ^' means  of  thread  readings,'' 
which  is  the  most  important  part  of  the  computations,  have  been  compared  with  the 
duplicate  summation  of  the  **  thread  readings.'' 

This  mean  of  thread  readings  or  "  mean-wire  "  column  in  the  notebooks  can  be  very 
well  dispensed  with.  It  is  a  useless  and  roundabout  method  of  checking  the  reduc- 
tions. The  thread  readings  of  the  fore  and  back  sights  between  the  benches  should 
be  summed  and  one-third  of  their  difference  (in  a  three- wire  instrument)  will  give  the 
difference  in  elevation.  This  method  avoids  tlie  remainders  which  frequently  occur 
in  deriving  the  mean  wire,  and  which  must  be  taken  care  of.  The  column  of  "thread 
readings"  can  be  summed  as  often  as  necessary  to  avoid  the  possibility  of  an  error, 
and  the  resulting  labor  is  less  than  by  the  old  method. 

In  all  computations  tlie  shortest  way,  if  it  does  not  involve  approximations  or 
remainders,  is  the  best  way. 

In  platting  the  relative  positions  of  the  south  and  the  north  lines,  where  there 
were  two  or  more  lines  in  one  direction,  the  mean  of  the  lines  in  that  direction  has 
been  platted. 

In  the  tabulation  of  results  column  2  gives  the  distances  of  the  successive  bench 
marks  from  the  Duluth  gauge. 

Column  5  gives  the  residuals,  found  by  subtracting  each  result  ftom  the  mean. 

Column  6  gives  the  probable  error  of  the  mean  result  in  column  4. 

Column  7  gives  the  probable  error  of  the  elevation  of  the  permanent  bench  marks 
referred  to  tne  starting  point. 

The  remaining  columns  are  explained  by  their  headings. 

Instrumental  constants, — ^Tlie  value  of  one  division  of  the  level  vial  and  the  in- 
equality of  the  telescope  collars  were  determined  twice  during  the  season.  The 
lengths  of  rods  were  compared  with  the  metric  scale  in  the  Mississippi  River  Com- 
mission's office  at  St.  Louis  at  the  close  of  the  season.  This  scale  is  the  **  U.  8.  Lake 
Survey,  Ne.  1." 

The  error  in  the  length  of  the  rods  thus  found,  if  applied  to  the  whole  difference  in 
elevation  between  Duluth  and  St.  Paul,  would  amount  to  0.3  millimeter.  As  the 
corrections  due  to  rod  length  from  bench  to  bench  is  much  less  than  that  due  to  fluctn- 
ationa  of  length  on  account  of  temperature  changes  while  at  work,  no  rod  correction 
has  been  ap^ed.    This  temperature  range  was  about  &om  30^  to  95°  F, 
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The  following  are  the  instrumental  constants : 


lustramonts. 


Sem  level  No.  2,  telcaoope  collar,  object  end  larger 

Adoptcil  valae ' 

Level  vial,  No.  9,  value  of  one  division  of  t^e  bubble 

Adopted  value 

Leveling  rods,  No.  14 

Value  of  one  meter,  No.  17 

Mean  value 

Adopted  value • 

Leveling  rods : 

Value  of  A  =  distance  from  end  of  spur  to  zero  of  graduation :  * 

No.  14 

No.  17 


Bate. 

Value. 

May  20, 1891 
Oct.  «,  1831 

Apr.  30, 1891 
Aug.22, 1891 

Sept.30,1891 
Sept.30.1891 

Oct.    8,1891 
Oct.    8,1891 

Inehet. 

-fi.ie 

-L75 

-0.30 

3.01 
2.97 

2.99 

Mm. 
999. 948 
1, 000. 028 

999.988 
1,000.000 

44.2 
44.2 

*  The  values  of  A  do  not  ent-er  the  computations, 
placed  directly  upon  them. 


All  bench  marks  were  such  that  the  rods  were 


RESULTS.  * 

Miles. 
The  distance  from  the  Dulnth  gange  to  permanent  bench  mark  No.  69^  at  St? 

Paul,  is  251.23  kilometers .• 156.3 

Length  of  aide  line  (3.60  kilometers) 2. 2 

TotaU254.83  kilometers) 158.4 

The  field  season  occu]pied  129  days^  excluding  Sundays,  and  the  progress  for  com- 
pleted work  was  1.23  miles  per  day  for  the  season. 

From  Hinckley  southward  a  record  was  kept  of  the  times  between  starting  at  one 
bench  and  closing  on  the  next  bench  ahead. 

Two  hundred  and  eighty-seven  and  seven-tenths  kilometers  were  run  in  232.9 
hours.    This  is  an  actual  speed  while  at  work  of  1,231  meters  per  hour. 

The  probable  error  in  the  elevation  of  permanent  bench  mark  No.  "A,"  at  St.  Paul, 
is  15.7  millimeters.  This  gives  a  probable  error  in  tlie  work  of  0.99  millimeters  per 
kilometer.  An  inspection  of  the  plat  of  the  relative  positions  of  the  two  lines  shows 
that  from  the  Duluth  gange  to  T.  B.  M.  51,  at  Blackhoof  River,  there  is  a  total  diver- 
gence of  93.1  millimeters.  For  this  portion  of  the  line  (53.2  kilometers  long)  the 
average  departure  of  the  lines  is  1.8  millimeters  per  kilometer,  the  elevations  by 
the  south  line  being  lower  than  by  the  north  line.  The  ground  leveled  over  was  a 
newly  constructed  railroad  bed  and  a  light  sandy  wagon  road.  FromT.  B.  M.  51  to 
Barnum  the  wagon  road  was  mostly  hard  clay  and  graveL  and  from  Barnum  to  St. 
Paul  the  snrfiice  was  a  hard,  well-settled  railroad  bed  of  coarse  sand  and  gravel. 
From  Duluth  to  T.  B.  M.  51  it  was  necessary  to  level  44  per  cent  of  the  distance  more 
than  twice.  Now,  if  we  reject  all  lines  except  the  first  two  (south  and  north)  we 
will  get  a  result  for  T.  B.  M.  51  which  differs  bnt  9  millimeters  from  the  adopted  re- 
sult by  taking  all  the  lines  run.  This  is  pretty  good  evidence  of  itself  that  a  sys- 
tematic error  api)ears  in  the  work  up  to  this  point.  If  this  error  had  been  eliminated 
by  some  change  in  the  methods  or  by  choosing  another  route,  the  probable  error  of 
0.99  millimeter  per  kilometer  would  nave  been  somewhat  reduced.  However,  there- 
suit  thus  obtained  for  T.  B.  M.  51  would  probably  not  have  been  any  nearer  the  truth 
than  the  one  we  now  have. 

From  T.  B.  M.  51  southward  for  100  miles  the  general  tendency  of  the  lines  is 
toward  each  other,  the  total  discrepancy  at  T.  B.  M.  171  being  13.4  millimeters. 
From  tbia  point  the  lines  again  diverge,  ending  at  St.  Paul  on  P.  B.  M.  69  with  a  dif- 
ference of  42.4  millimett'rs.    . 

As  to  the  method  of  alternating  the  order  of  the  fore  and  back  sights  at  succes- 
sive instrument  stations,  it  is  not  possible  to  discuss  the  efiect  of  it  on  this  piece 
of  work,  as  it  is  combined  with  that  due  to  a  change  in  turning  points  fVora  footplate 
to  rail .  Th ey  may  be  cou n terbalancing  in  effect,  or  they  may  be  accum ulati ve.  From 
this  season's  results  we  can  not  determine  their  relative  size  or  their  signs.  Alter- 
nating the  order  of  the  sights  will  tend  to  lessen  the  aggregate  amount  of  settling 
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of  the  leveling  mstiament  at  the  variouH  stations.  In  any  class  of  levels  where  but 
a  single  line  is  run  it  would  be  well  to  follow  this  method,  as  the  single  result  will 
then  be  (partly)  cleared  of  the  error  duo  to  the  leveling  instrument  settling.  There 
are  oases  also  when  two  lines  are  run,  and  in  opposite  directions,  where  it  would  be 
well  to  adopt  this  method,  such,  for  example,  as  where  the  routes  of  the  direct  and 
reverse  lines  between  two  bench  marks  are  not  the  same;  also,  when  from  rains  or 
other  causes  the  surface  conditions  are  dissimilar  for  the  two  lines. 

In  the  practice  of  precise  levels  the  two  cases  above  mentioned  are  of  rare  occur- 
rence; in  fact,  they  shonld  be  avoided  altogether. 

Let  X  be  the  aggregate  sinking  (or  rising)  of  the  leveling  instruments  between 
any  two  consecutive  bench  marks.  Then  when,  for  any  reason,  we  think  that  x  will 
chanjQ;e  in  size  or  sign  between  the  direct  and  reverse  leveling,  it  would  be  well  to 
alternate  the  order  of  the  sights  at  the  successive  stations.  However,  in  precise  lev- 
eling  the  routes  and  other  conditions  should  be  such  that  x  will  not  change  between 
bench  marks.  The  method  will  tend  to  reduce  the  range  in  the  results,  and  hence 
the  probable  error,  and  in  precise  levelling  this  is  about  all  that  can  be  said  for  it. 

As  to  using  the  top  of  the  rail  for  rod  support  that,  of  course,  must  depend  on  the 
physical  ooimition  of  the  track  and  frequency  of  trains.  When  the  change  was  first 
made  in  turning  points  at  Pine  City,  stakes  were  driven  at  the  side  of  the  roadbed 
to  avoid  trains  wnen  they  approached. 

From  some  experiments  made  by  taking  the  elevation  of  the  rail  before  and  aft«r 
trains  passed,  there  were  some  differences  found.  These  differences  were  irregular 
in  sign  and  nearly  all  within  the  limits  of  error  in  observing.  After  this  no  atten- 
tion was  paid  to  trains  in  this  respect. 

There  may  be  individual  movements  of  the  rail,  but  on  a  stone  or  gravel  ballasted 
track,  well  tied  and  spiked  and  laid  with  steel,  such  as  was  found  between  Pine  City 
and  St.  Paul,  I  think  the  aggregate  rod  movement  on  the  rail  is  less  than  for  foot 
plates,  stakes,  or  any  kind  of  rod  support  that  is  practicable.  With  the  completion 
of  this  line  there  will  be  two  connections  of  the  Mississippi  River  system  of  precise 
levels  with  the  elevations  of  lakes  Michigan  and  Superior,  the  first  connection  beiuj^  . 
that  made  between  Savanna,  111 . ,  and  Chicago  in  1882.  (See  Report  of  the  Mississippi 
River  Commission  for  1883,  p.  53,  and  Report  for  1884,  p.  116.)  When  the  mean  ele- 
vation ot  Lake  Superior  at  the  Duluth  gauge  is  derived  from  the  readings  there^  ex- 
tending over  a  period  of  years,  the  two  results  can  then  be  compared. 

Respectfully  submitted. 

Jam^s  a.  Paioe, 
U.  S,  Assistant  Engineer. 

Capt.  Carl  P.  Palprey, 

Secretary  Mississippi  Biver  Commission, 


Results  of  precise  leveling,  Duluthf  j^finn.^  to  St,  Paul,  Minn.,  May  1  to  September  £5, 

1891. 

By  ABslstant  Engineer  Jaubs  A.  Paiqb. 


[Bench  marks  marked  thus  *  are  not  in  the  main  lino  of  levels.    In  these  reductions  the 

meter  is  3.28086928  feet.] 

• 

value  of  1 

Bench  marks. 

Dis- 
tance. 

Direc- 
tion. 

Difference 
of  eleva- 
tion. 

V. 

r. 

R. 

Elevation  above 
Cairo  datum. 

Zero  of  Dolttth  water  cranse  . . . 

Km. 

Metert. 

Mm. 

Mm. 

Mm. 

Metert. 
180.4599 

190.3743 

10L1887 

197.2313 

191.80S0 

Feet. 
621. 593 

Three-foot  mark   on   DiQuth 
caaffe 

+  0.0144 

624  593 

o"**©^"  •-••-•-••--••-■••■••--• 

.31 
1.22 
L43 

S 

N 

Mean. 

S 

N 

Mean. 

S 

N 

Mean. 

-f  0.2 

-  0.8 

+  1.7 

-  1.8 

■ 

-  0.2 
-f  0.2 

0.2 
1.2 
0.1 

1.2 

• 

L2 

T.B.M.1 

+  0.7642 
4-  0.7647 

627. 101 

+  0.7644 

B.  M.  1  of  n.  S.  Engineers  at 
Duiath 

•f  6.0909 
+  6.0944 

647.000 

+  6.0926 

"  B.  M.  19  "  of  U.  S.  Engineers 
atDnluth 

-  5.9261 

-  5. 9265 

027.647 

-  5.9203 
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[Bench  marks  marked  thna  *  are  not  in  the  main  line  of  levels.    In  these  redactions  the  value  of  1 

meter  is  3.28086028  feet] 


Bench  marks. 

Dis- 
tance. 

Birec- 
tion. 

Difference 
of  eleva- 
tion. 

V. 

r. 

Mm. 
0.9 

R 

Elevation  above 
Cairo  datum. 

X.%  x3»  Ala  «5  •••■«■«••••••■•■•«•••• 

Km. 
2.21 

2.31 
2.79 

3.80 
6.87 
7.64 
8.49 

8.67 
10.21 

10.36 

'    10.36 
11.25 
13.21 
14.91 

S 

N 

N 

S 

Mean. 

S 

S 

N 

S 

Mean. 

S 

N 

Mean. 

S 

N 

Mean  . 

S 

N 

Mean . 

S 

N 

Mean. 

S 

N 

Mean. 

S 

N 

N 

Mean . 

6 

N 

Mean. 

S 

N 

Mean. 

S 

N 

Mean. 

S 

N 

Mean . 

S 

N 

S 

Mean. 

Meters. 
+  0.6695 
-h  0.5743 
-h  0.6760 
+  0. 6728 

Mm. 
+  8.6 

-  1.2 

-  2.9 
+  0.6 

Jfm. 

Meters. 
191.8781 

191. 8815 
190.9389 

191. 1087 
197.4294 
198. 1074 
196. 2595 

197.7750 
201.6002 

109.6706 

200.8829 
200.4726 
206.8843 
222.1624 

FeH. 
028.527 

■f  0. 5731 

•'  B.  M.  23  "  of  U.  S.  Engineers 
at  Diiluth*       

-f  0.0034 

629.538 

+  2.4 

-  2.3 

-  0.2 

+  0.4 

-  0.6 

-  2.1 
+  2.1 

-  0.1 
+  0.1 

+  1.8 

-  1.8 

+  0.7 

-  0.7 

+  2,7 

-  3.2 
+  0.4 

-  0.2 
+  0.3 

+  0.2 

-  0.1 

-  1.1 
+  1.2 

+  0.4 
0.4 

+  3.9 

-  2.3 

-  1.7 

0.9 

0.3 

1.4 
0.1 
1,2 

0.6 
1.1 

0.2 

0.1 
0.8 
0.3 
1.3 

2.6 

2.8 
2.8 

X.  B.  M.  4  ....,..•.......■«••..- 

-  0.  M16 

-  0.9369 

-  0. 9390 

626.446 

-  0.9392 

T.  B.  al>  0 ,........-.......•••-- 

-f  0.1694 
+  0. 1703 

627.003 

+  0. 1698 

X .  xS.  Ju..  /  ...*.«••»•••..•.*.*.•- 

-f  6. 3228 
-f  6.3186 

647.740 

+  6.3207 

T.B.M.10 

-h  0. 6781 
+  0. 6779 

649.064 

+  0.6780 

T.B.M.11 

-  1.8497 

-  1.8461 

643.002 

-  1.8479 

B.  M.  in    "Iron   Bay    Tion 
Worka"  baihline^ 

+  1.6148 
+  1.5162 

648.874 

+  d.5155 

T.B.M.12 

-f  5.2470 
■f  5.2529 
+  5.2493 

661.125 

+  5.2497 

\J.  S.  P.  B.  M.  1*. •.•••. ••-•>•••• 

-  1.8384 

-  1.8389 

665.093 

-  1.8386 

IT.  S.  P.  B.  M.  1  A.  from  T.  B.  M. 
12 

—  0. 6265 

—  0. 6262 

659.071 

—  0. 62C:j 

T.  B.  M.  14  from  T.  B.M.  12 

—  1.  0355 

—  1. 0378 

657.724 

—  1.0:{66 

X. x5.  Al.  IT .•••••«.«•••.«••••• .. - 

•f  6.4113 
-J-  6.4121 

678.760 

• 

+  6.4117 

T.B.M.17  A 

+15.2642 
-f  15. 2704 
+16. 2608 

72&863 

^ 

+16. 2681 
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[Bench  marks  marked  thua  *  axe  not  in  the  main  line  of  levels.    In  these  reductions  the  value  df  1 

meter  is  3.28088928  feet.] 


Bench  marks. 

Dls- 
tauce. 

Direc- 
tion. 

Difference 

of  elevai- 

tion. 

V. 

r. 

Mm, 
.0.3 

0.2 

R. 

Elevation  above 
Cairo  datunf. 

lT.S.P.B.M.2froml7A* 

Km. 
14.02 

14.03 

15.28 
16.85 

18.15 
19.41 
20.73 
22.73 

22.74 
22.74 

24.69 
28.34 

S 

N 

Mean. 

3 

N 

N 

S 

Mean. 

8 

3 

N 

Mean. 

•s 

N 

3 

N 

Meiuk. 

S 

N 

N 

S 

Mean. 

8 

N 

N 

S 

Mean. 

S 

N 

N 

S 

Mean. 

S 

N 

Mean  . 

3 

N 

N 

K 

Mean . 

3 

N 

Mean . 

3 

N 

3 

N 

Mean. 

Meters. 

—  1.7813 

—  L7803 

Mm. 
+  0.5 

—  0.6 

—  0.9 

—  0.1 
+  0,4 
+  0.5 

Mm. 
3.2 

8.2 

Meters. 
220.3716 

221.6649 

227.8648 
242.9999 

255. 1736 

• 
264.9099 

277.2808 

297.8287 

297. 4737 
298.8914 

815. 5701 
333.8509 

Feet. 
723.010 

• 

• 

—  1.7808 

n.9.P.B.M.2A.froml7A.... 

—  0.5666 

—  0.  5674 

—  0.5679 

—  0.5680 

726.991 

—  0. 6675 

Base  of  rail  at  Smithville  de- 
pot ftom  P.  B.  M.  2  A  * 

+  6.9799 

746. 810 

0.0 

0.0 

i 

+  7.9 
-5.6 
+  6.6 

—  9.1 

—  8.0 
+  5.1 
+  1.7 
+  1.2 

-1.6 

+  4.4 

—  7.5 
+  4.8 

+  6.4 
6.2 

—  8.5 
+  8.4 

—  0.3 
+  0.3 

0.0 
+  0.4 

—  0.7 
+  0.4 

+  1.6 

—  1.6 

+  8.4 

—  6.5 
—10.5 
+  8.7 

0.0 
2.9 

1.9 

1.9 

2.9 

0.2 
0.2 

1.0 
3.3 

6.9 
5.9 

T.B.M.18firomP.B.M.2  A... 

+21. 4150 
+21.4150 

797.251 

+21. 4150 

T.B.M.19 

+12. 1657 
+12. 1792 
+12. 1870 
+12. 1827 

837.191 

+12. 1736 

T.B.M.20 

+  9.7444 
+  9. 7313 
+  9.7347 
+  9.7352 

860.135 

+  9.7364 

A.  ■  J^»  aL*  mX  •••*••■•••«••■«•••■>  «• 

+12.  3613 
+12. 3553 
+12. 3672 
+12. 3&49 

909.685 

T.B.M.22 

+12.3697 

+20.0527 
+20.0653 
+20. 0676 
-f  20. 0507 

975.497 

tr.  S.P.  B.M.8,  ficomX.B.M. 
82* 

+20. 0591 

+    0.1453 
+    0.1447 

975.972 

- 

+    0.1450 

TT.  S.  P.  B.M.  8  A.,  flrom  T.  B. 
M.22*, 

+    1.3627 
+    1.3623 
+    1.3634 
+    1.3623 

979.967 

+    1.3627 

T.B.M.23firomT.B.M.22 

+  18.2309 
+  18.2430 

1.036.844 

■ 

+  18.2414 

T.B.M.24 

+  18.0724 
+  18.0878 
+  18.0913 
+  18.0721 

1,091.665 

_, 

+  18.0808 
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[Bench  marks  marked  tboa  *  are  not  in  the  main  line  of  levela.    In  these  redactions  the  valae  of  1 

meter  is  3.28080928  feot] 


Bench  marks. 

Dis- 
tance. 

Direc- 
tion. 

Difference 
of  eleva- 
tion. 

V. 

r. 

R. 

Elevation  above 
Cairo  datum. 

T.B.M.25 

Km. 

27.01 

» 

28.70 

30.27 
31.46 

31.50 

8L50 
33.58 
35.26 

85.83 
86.45 
37.68 
89.17 
40.18 

■ 

8 

N 

8 

Mean. 

8 

K 

8 

N 

Mean. 

8 

N 

Mean. 

E}  ..... 

N 

8 

Mean. 

8 

N 

Mean. 

8 

N 

Mean. 

8 

N 

Mean. 

8 

K 

Mean . 

8 

N 

Mean. 

8 

N 

Mean . 

8 

N 

Mean. 

8 

N 

Mean. 

8 

K 

Mean. 

Metert. 
+    4.3701 
+    4.3758 
+    4.3760 

Mm. 
+  3.9 

—  1.8 

—  2.0 

13.5 

—  8.9 
+  2.1 
+  1.8 

0.0 
0.0 

+  5.2 

—  2.3 
*-2.8 

+  0.4 

—  0.8 

—  0.6 

+  0.7 

—  0.4 
+  0.5 

+  0.4 

—  0.4 

+  1.2 

—  1.3 

+  1.4 
-1.6 

+  0.6 

—  0.7 

—  0.3 

+  0.4 

—  LI 
+  1.0 

Mm. 
1.8 

B^ec 
1.3 

0.0 
1.7 

0.2 

0.4 
0.8 
0.8 

0.8 
LO 
0.4 
0.2 
0.7 

Mm, 
ted. 

7.2 
7.2 

7.8 

Metert. 
838.0249 

344.6217 

336.3450 
332.8642 

332.4313 

333.6433 
826.6177 
884.5499 

838.2783 
840.2891 
37B.7776 
371.8881 
847.6066 

Feet. 
1, 109.  U15 

+    4.3740 

T.B.M.26 

+    6.5788 
+    6.6007 
+  '6.5047 
+    6.5949 

1,130.659 

+    6.5968 

T.B.M.28 

—  8.2767 

—  8.2767 

1,103.604 

1 

—    8.2767 

T.B.M.20 

—  8.4860 

—  8.4786 

—  2.4780 

1,092.084 

—    3.4808 

V.  8.  P.  B.  M.  4,  from  T.  B.  M. 
29* 

—  0.4383 

—  0.4326 

1,090.664 

*^    •••""•••*■» 

—    0.4329 

U.  8.  P.  B.  M.  4  A,  from  T.  B. 
M.29* 

+    0.7797 
+    0.7784 

1,094.640 

+    0.7791 

T.B.M.31,fromT.B.M29  .... 

—  6.2461 

—  6.2470 

1«  071. 500 

—    6.2465 

T.B.M.32 

+    7.9318 
+    7.9326 

1,007.614 

+    7.9322 

U.  S.  P.  B.  M.  5,  from  T.  B.  M. 
32* 

+    8.7272 
+    3.7297 

1,109.847 

+    3.7284 

T.B.M.34from  T.B.M.32 

+    5.6878 
+    5.6907 

1,116.280 

+    5.6892 

T.B.M.35 

+  85. 5379 
+  35.6892 

1,232.877 

+  35.5385 

T.B.M.S6 

—  3.9392 

—  8.9399 

1,219.052 

« 

—    3.9395 

T.B.M.87 

—  34.2304 

—  24.2325 

1,140.452 

^ 

—  24.2315 
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Meaulta  of  preoi$€  leveling,  Duluth,  Minn.,  to  8U  Paul,  Minn,,  May  1  to  September  gS, 

1891 — Continued.  / 

[Benoh  mlurka  marked  thna  *  are  not  in  the  main  line  of  lerela.    In  these  rednotiona  the  valne  of  1 

meter  l8  3.28086028  feet.] 


Bench  marks. 

Dis- 
tance. 

Direo. 
tion. 

DUferenoe 
of  eleva- 
tion. 

V. 

r. 

R. 

Elevation  above 
Cairo  datum. 

T.B.M.30 

JTm. 
41.97 

48.70 
44.47 
44.49 

44:49 
45.60 
46.00 
47.69 
49.13 

60.37 

51.98 

53.21 

53.24 

8 

N 

N 

Mean. 

8 

N 

Mton. 

8 

N 

Mean . 

8 

N 

Mean. 

8 

N 

Mean. 

8 

K 

Mean. 

8 

N 

Mean. 

8 

N 

Mean. 

8 

N 

S 

K 

Mean. 

8 

N 

8 

N..... 

Mean. 

8 

N 

N 

8 

Mean. 

8 

N 

N 

8 

Mean. 

8 

N 

Mean. 

Meter*. 

—  2.78(« 

—  2.7865 

—  2.7881 

5r* 

+  1.4 
+  3.0 

+  L5 

—  1.5 

—  1.0 

—  0.9 

+  0.2 
-0.2 

—  0.2 
+  0.1 

+  0.6 

—  0.6 

—  0.8 
+  0.8 

—  1.0 
+  1.0 

+  6.6 

—  1.7 

—  6.6 
+  0.8 

+  2.5 

—  4.1 

—  1.3 
+  3.0 

+  8.9 

—  8.5 

—  2.8 
+  1.7 

+12.5 

—  9.3 

—  4.4 
+  1.1 

—  0.1 
+  0.2 

Mm. 
1.5 

• 

1.0 
0.6 
0.1 

0.1 
0.4 
0.2 
0.7 
1.7 

1.1 

2.4 

3.1 

0.1 

Mm. 

7.6 
7.6 

8.8 

Meten. 
344.8215 

342.7810 
345.7585 
345.5067 

846.7206 
849.6448 
348.8626 
341.7640 
339.9854 

345.2554 

349.9070 

339.4408 

338.6807 

FMt. 
1,13L814 

r 

-    2.7851 

T.B.M.40    

—  2.0420 

—  2.0390 

1,124.620 

—    2.0405 

T.B.M.  42 

+    2.9785 
+    2.0766 

1.134.888 

+    2.9775 

U.  8.  P.  B.  M.  6  from  T.  B.  M.  42* 

—  0.2520 

—  0.2516 

1,133.562 

—    0.2518 

U.aP.B.  M.6  A  from  T.  B.. 
M.  42* .-. 

+    0.0623 
+    0.9620 

1, 137. 545 

« 

+    0.9621 

T.B.M.43fromT.B.M.42 

+    3.8852 
+    3.8864 

1,147.137 

+    3.8858 

T.B.M.46 

—  6.2814 

—  6.2820 

1,126.528 

—    6.2817 

T.B.M.47. 

—  1.5976 

—  1.5996 

1,121.283 

—    1.5986 

T.B.M.48 

—  1.7852 

—  1.7769 

—  1.7730 

—  1.7794 

1.115.448 

—    1.7786 

T.B.M.49 

+  5.2675 
+  6.2741 
+  5.2713 
+  5.2670 

1,182.738 

+  5.2700 

T.B.M.50 

+  4.7327 
+  4.7501 
+  4.7430 
+  4.7399 

1, 148. 294 

*  +  4.7416 

T.B.M.51 

—10.5687 
—10. 5469 
—10. 5518 
—10.5573 

1, 113. 661 

—10. 5562 

U.S.P.B.M.7  firom  T.  B.  M. 
51* 

—  0.7600 
-0.7603 

1,111.167 

—  0. 7601 
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1891 — Continued. 

[  Bench  marks  marked  thua  *  are  not  in  the  main  line  of  lerela.    In  these  reductions  the  value  of  1 

meter  la  3.28086028  feet.] 


Bench  marks. 

Dis- 
tance. 

Direc- 
tion. 

t 

Difference 
of  eleva- 
tion. 

V. 

Tf 

R. 

Mm. 
8.8 

9.2 
9.2 

9.4 
9.4 

Elevation  above 
Cairo  datum. 

U.  S.  P.  B.  M.  7  A  from  T.  B.  M. 
51* 

Km. 
53.24 

54.51 

55.03 
57.41 
58.28 
59.43 
60.77 

60.77 
62.52 
64.13 
65.70 

65.76 
66.90 

67.05 

S 

N 

S 

Mean. 

S 

N 

N 

S 

Mean . 

S 

N 

Mean. 

S 

N 

Mean  . 

S 

N 

Mean . 

8 

K 

Mean. 

S 

N 

Mean. 

8 

N 

Mean. 

8 

N 

Mean. 

8 

N 

Mean . 

S 

N 

N 

S 

Mean . 

S 

N 

Mean  . 

S 

N 

Mean. 

S 

Meters. 
+  0.4580 
+  0.4587 
+  0.4583 

Mm. 
+  0.3 

—  0.4 
0.0 

—  8.6 

+  0.8 
+  2.4 
+  0.1 

—  2.5 
+  2.5 

—  2.4 

+  2.4 

Mm. 
0.1 

0.8 

1.7 
1.6 
1.0 
0.4 
0.2 

0.0 
0.5 
0.2 
1.3 

0.2 
1.1 

MeUrt. 

339.8091 

356.7585 

350.4175 
356.2577 
371.5908 
363.8868 
361. 4218 

362. 6318 
365.5476 
353.8398 
366.8258 

867.5488 
840. 7426 

840.4269 

Feet. 
1, 115. 165 

+  0. 4f  83 

T.B.M.62fromT.B.M.61  .... 

+17. 3212 
+17. 3169 
+17. 3153 
+17.3176 

1,170.478 

+17.3177 

T.B.M.6S 

—  6. 3385 

—  6.3435 

1,149.674 

—  6. 3410 

T.B.M.54 

+  5.8426 
+  5.8378 

1,168.636 

+  6. 8402 

• 
—  1,5 

T.B.M.55 

+15. 3346 

1.219.141 

+15. 3317 

+  1.4 

• 

+15. 3331 

T.B.M.5e 

—  7. 7034 

—  7. 7046 

—  0.6 
+  0.6 

1,103.865 

—  7.7040 

U.  S.  P.  B.  M.  8  from  T.B.  M.  6« 

—  2.4053 

—  2.4048 

+  0.8 
—  0.2 

1. 185.778 

—  2.4650 

U.  S.  P.  B.  M.  8  A  ftom  P.  B.  M. 
8* 

f  1.2100 
+  1.2100 

0.0 
0.0 

+  0.7 

-  0.7 

+  0.8 
-0.2 

-  4.4 

+  3.8 

-  2.5 
+  8.0 

+  0.8 
-0.4 

-  1.6 

+  1.7 

1, 189. 748 

+  1.2100 

T.B.M.57fromP.B.M.8 

+  4. 1251 
+  4.1265 

1, 199. 814 

+  4.1258 

T.B.M.58 

-11.7086 
—11. 7081 

1, 160. 900 

• 

—11.  7083 

TJ. S. P. B. M. 9. ................ 

+12.4909 
+12. 4827 
+12. 4890 
+12. 4S35 

1,201.867 

+12. 4865 

TJ.  S.  P.  B.  M.  9  A  from  P.  B. 
M.9.* 

■ 

+  1.2227 
+  1. 2234 

1,205.880 

+  1.2230 

T.B. M. 59  fromP.B.M.9 

-25. 5817 
-25.5850 

1,117.032 

. 

-25. 5833 

Base  of  rail  at  Bamnm  from 
T.B.M.59* 

—  0. 3156 

1,116.806 
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[Bench  niarka  marked  tlins  *  are  not  in  the  main  line  of  levels.    In  these  reduotioaa  the  valne  of  1 

meter  ia  3.28086928  feet.] 


Bench  mark. 

Difl- 
tauce. 

Kn\. 
68.58 

70.13 

71.62 

73.23 

73.70 
74.40 

74.43 

74.43 

74.47 
75.96 

77.66 
79.34 
81.02 
82.25 

Direc- 
tiou. 

Difference 

of  elevu- 

tion. 

Metert. 

-  0.8476 

-  0.8494 

V. 

r. 

R. 

Elevation  above 
Cairo  datnm. 

T.B.M.60  fromT.B.M.5»  .... 

S 

N 

Mean. 

S 

N 

Mean. 

S 

N 

Mean. 

s 

N 

S.   ... 
N 

Mean. 

S 

N 

Mean. 

S 

N 

Mean . 

S 

N 

Mean. 

S 

N 

Mean. 

S 

S 

N 

S 

N 

Mean  . 

S 

N 

Mean  . 

S 

X 

Mean. 

S 

N 

Mean  . 

S 

X 

Mean. 

Mm. 

-  0.9 
+  0.9 

-  1.9 

+  1.» 

-  2.6 

+  2.6 

-  6.1 
+  6.6 
+  2.2 

-  1.4 

+  0.6 

-  0.4 

+  0.1 
0.0 

+  0.1 

-  0.2 

0.0 
0.0 

Mm. 
0.6 

1.2 

1.7 

1.7 

0.3 
0.0 

0.1 

0.0 

Mm. 

• 

9.8- 
9.8 

MeUn. 
339.8940 

841.1202 

836.6038 

832.0170 

331.3CS9 
828.8614 

829.1897 

830.4060 

330.2236 
328.8179 

326.4498 
835.2664 
33a  3296 
339.7098 

Feet. 
1, 116. 148 

—  0.8485 

T.B.M.61 

+  1.2281 
+  1.224il 

1, 119. 171 

^ 

+  1.2262 

■ 

T.B.M.62 

—  4. 5139 

—  4. 6189 

1, 104. 353 

-  4.5164 

T  RM  63 

—  4.6807 

—  4.6923 

—  4. 5890 

—  4.5854 

1,089.804 

—  4.5868 

- 

T.  B.  M.  63  A 

—  0.  6616 

—  0.66a7 

1, 087. 185 

- 

—  0. 6611 

T.B.M.64 

—  1. 4947 

—  1. 4946 

1,082.232 

-  1.4946 

U.  S.  P.  B.  M.  10  from  T.  B,  M. 
«4*..... 

—  0. 6717 

—  0. 6714 

1,080.028 

—  0.6716 

U.  8.  P.  B.  M.  10  A  from  T.  B. 
M  64*        

+  0.5447 
+  0.5447 

1,084019 

+  0.5447 

Baae  of   rail  at  Moose  Lake 
depot  from  T.  B.  M.  64 

+0.3623 

1.088.420 

+6.5 
-2.6 
—3.1 
—1.0 

+0.3 
—0.2 

+1.0 
—1.1 

-1.6 
+1.6 

+1.8 
1.9 

1.5 

0.2 
0.7 
1.1 
1.2 

T.B.M. 65 from  T.B.M.64 

—1. 0499 
—1. 0408 
—1. 0403 
—1. 0424 

1, 078. 809 

—1.0434 

T.B.M.60 

—2.3684 
—2.  3679 

1,071.039 

—2. 3681 

T.B.M.67 

+8.8156 
+8. 8177 

1,099.966 

+8. 8166 

T.B.M.68 

+3. 0647 
+3. 0615 

1,110.015 

+3. 0631 

T.B.M.69 

+  1.:J7S5 
+1.3822 

1, 114. 543 

+1.3803 
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Eesults  of  precise  levelingf  Duluth,  Minn.,  to  St,  Paul,  Minn.,  May  1  to  September  tS^ 

i^W— Continued. 


f  Bench  marka  marked  thoa  *  are  not  in  the  main  line  of  levels.    In  theae  reductions  the  value  of  1 

meter  is  3.28086928  feet.] 


fiench  marks. 


T.B.M.70 


X.  B.  M..  71  .••...••< 


U.  8.  P.  B.  M.  11  from  T.  B. 
M.71* ! 


U.  8.  P.B.M.11  A.,  from  T.  B. 
M.71* 


T.B.M.72flfomT.B.M.71 


T.B.M.73 


«L «  Jd«  JkL«  I «  ■■••••■•«•«•••■■< 


T.B.M.75. 


T.B.M.76 


U.  8.P.B.M.12fh>mT.B.M. 
7«* 


U.  8.  P.  B.  M.  12  A  from  T.  B. 
M.76* 


T.  B.  M.  77  fSrom  T.  B.  M.  76. . . 


^«  .Da  J&«    I  W  «  a*  •«••«•••«•••■■  I 


Dis. 
tanoe. 

Direc- 
tion. 

Differonce 
of  eleva- 
tion. 

V. 

r. 

R. 
Jfm. 

10.1 
10.1 

10.5 
10.6 

Elevation  above 
Cairo  datum. 

Km. 
83.86 

8 

N 

Mean. 

S 

N 

Mean. 

8 

N 

Mean  . 

8 

N 

Mean. 

8 

N 

8 

Mean . 

8 

N 

Mean. 

8 

N 

Mean. 

8 

N 

Mean. 

8 

N 

Mean. 

8 

N 

Mean. 

8 

N 

Mean. 

8 

N 

o  •• . . . 
N 

Mean. 

8 

N 

Mean. 

MeUr9. 
-6.8936 
—6. 8957 

Jfm. 
—1.1 
+1,0 

+0.2 
-0.2 

+0.4 
—0.4 

-0.4 
+0.3 

-6.0 

+4.7 
+L8 

—1.1 
+1.2 

—2.4 
+2.6 

—1.6 
+1.7 

+1.2 
-1.2 

-0.3 
+0.4 

-^.6 

+0.6 

-4.1 
+1.6 
-4.4 
+6.9 

+2.1 
—2.1 

Mm. 

0.7 

0.1 
0.3 

'  6.'2* 
2.1 

0.8 
1.5 
LI 
0.8 

0.2 

0.8 
1.8 

Li 

MeUr*. 
333.8151' 

834.8523 

331.6033 

832.8266 
33L8716 

326.6585 
325.2731 
323.4018 
821.7000 

319.2809 

320.4954 
328.6033 

326.6644 

FeeL 
1,095.204 

-6.8947 

84.20 

+0.5370 
+0. 6374 

1,096.006 

+0.5372 

84.33 

—2.7494 
-2.7486 

1,087.947 

—2.7490 

84.32 

—1.6263 
-1.6260 

1,091.001 

-1. 5257 

85.76 

—2. 9747 
—2.9854 
-2.9820 

1,087.187 

-2.9807 

87.16 

—5.8120 
—6. 8148 

1.068.116 

-6. 8131 

88.67 

—0.2830 
—0.2879 

1,067.179 

—0.2864 

90.17 

-1.8697 
—1.8730 

1^06L039 

—1.8713 

91.82 

-1.7030 
-1.7006 

1,065.456 

-1.7018 

92.04 

-2.4188 
—2.4195 

1,047.519 

-2.4191 

92.04 

—1.2041 
-1.2051 

1,06L604 

—1.2046 

03.78 

+6. 9074 
+6.  9017 
+6.9077 
+6.8964 

1.078.104 

+B.9033 

95.38 

—2.0410 
—2.0368 

1.071.415 

—2.0380 
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[Bench  marks  marked  thos  *  tat  not  in  the  main  line  of  levels.    In  these  reductions  the  valne  of  1 

meter  is  8.28086928  feet.} 


1 

Bench  marks. 

Dls 
tanc«. 

Km. 
97.04 

08.05 

96.20 
98.15 

98.15 

99.75 

101.23 

102.63 
103. 54 
105.14 
106. 15 

106.25 
107.  68 

108. 32 

Diroc-' 
tion. 

Difference 
of  eleva- 
tion. 

V. 

r. 

R. 

Elevation  above 
Cairo  datum. 

T.B.M.79 

S 

N 

N 

Mean . 

S 

N 

Mean . 
N 

S 

N 

S 

Mean. 

S 

N 

Mean. 

S 

N 

Mean . 

S 

N 

S 

N 

Mean. 

S 

N 

Mean . 

S 

N 

Mean . 

S 

N 

Mean  . 

S 

X 

Mean. 

S 

R 

X 

Mean. 

S 

N 

N 

S 

Mean  . 

Met&ra. 
—6. 1814 
-6. 1882 
— «.  1789 

Mm. 

—1.4 
+5.4 
-3.9 

+1.7 
—1.7 

Jfm, 
1.9 

1.1 

Mm. 

Meterg. 

320. 3816 

319.9049 

320.0072 
320.2437 

321.4688 
322.2841 
328.5329 

334.4915 

339.6976 

345. 1986 

,  343. 8081 

345. 2577 
347. 9579 

346. 7518 

Feet. 
1, 051. 130 

—6.1828 

T.B.M.80 

—0. 4784 
—0. 4750 

1. 049. 606 

—0.4767 

Base  of  rail  at  Kettle  River  de- 
notfrom  T.B.M.80* 

+0.7023 

1.051.870 

—1.2 

+0.5 
+0.8 

—0.5 
+0.5 

—1.8 

.t-1.8 

-2.2 

+6.6 

0.0 

—3.2 

+1.2 
—1.2 

+0.6 
—0.6 

+1.4 
—1.4 

—0.8 
-i-0. 9 

0.4 
0.3 

* 

1.2 
1.3 

0.8 
0.4 
0.9 

0.6 

11.0 
11.0 

IT.  a  P.  B.  M.  18  from  T.  B.  M. 
80* 

+0.3400 
+0.3383 
-i-0. 3380 

1, 060. 678 

+0.3388 

IT.  S.  P.  B.  M 13  A  from  T.  B.  M. 
80* 

+1.5544 
+1.5534 

1,054.664 

+1. 5539 

• 

T. B. M. 81  ft«m  T.B.M.80 

• 

+2. 3810 
+2. 3774 

1,057.872 

+2. 3792 

T.B.M.82 

+6. 2510 
+6. 24,12 
+6.  2488 
+6. 2620 

1,077.87 

-f  6. 2488 

T.B.M:.83 

+  5.9574 
+5.9598 

1,007.423 

+5. 9586 

T.B.M.84 

+r>.  20.W 
-i  r».  2067 

1,114.503 

T.B.M.85 

+5.2061 

+5. 4090 
+5. 5024 

1,132.651 

-f  5.  5010 

T.B.M.86 

— 1.3K97 
—1. 3914 

1, 127. 989 

—1. 3005 

Base  of  rail  at  Finlayson  de- 
pot firon  T.B.M.8e* 

+  1.4496 

1,132.745 

+0.8 
—0.8 

+2.6 
—.1.3 
—0.7 
+1.6 

} 

T.  B.  M.  87  ftom  T.B.M.86 

+4. 1490 
+4. 1506 

0.5 
0.9 

1,141.004 

+4. 1498 

T.B.M.88 

—1.2087 

1.  W2H 

—1.  'J()-o4 

—1.2077 

1, 137. 647 

—1. 2061 
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[Bench  marks  marked  thus  *  are  not  in  tbe  main  line  of  levels.    In  these  reductions  the  value  of  1 

meter  is  3.28086028  feet.] 


Bench  marks. 

Die 
tance. 

l^irec- 
tion. 

I>ifferenoe 
of  eleva- 
tion. 

y 

■  r 

Mm. 

0.7 

0.1 
1.1 

R 

Elevation  above 
Cairo  datam. 

X  •  X3«  -^L.  •  DV  .••••••«•••«•  .••-•---- 

Km, 
109.49 

111.  13 

112.00 

112. 32 
112.03 

112. 03 
113.39 
114.43 
115. 57 

115.65 

115.65 
lie.  05 
117.31 

110. 11 

S 

N 

Mean . 

S 

N 

Mean. 

S 

N 

Mean . 

N 

S 

N 

Mean  . 

S 

N 

Mean. 

S 

N 

Mean  . 

S 

N 

Moan  . 

S 

N 

N 

S 

Mean . 

S 

S 

s 

Mean  . 

N 

N 

Mean . 

S 

N 

Mean . 

S 

N 

N 

Mean  . 

S 

N 

Mcnn  . 

Mtters. 
+  4. 2859 
+4. 2879 

Mm. 

+1.0 
-1.0 

+0.1 
-0.2 

+1-7 
—1.7 

Mm. 

Meters. 
351. 0387 

350.9045 

330. 62«2 

351.8969 
350.4838 

351. 6959 
349.3907 
348.6207 
347, 65W 

347. 2714 

348.4904 
345.0725 
342. 9883 

310. 1816 

FeH. 
1,151.712 

T.B.M.90 

+4.2869 

0. 1343 
-0. 1340 

1, 161. 2r2 

0.1342 

T.B.M.91 

—0.  2746 
—0.2780 

1. 150. 365 

ft 

—0.2763 

Baae  of  rail  at  Miller  from  T. 
B.M.91* 

+  1.2687 

—0.1444 
—0.1444 

1, 154. 528 

U.  S.  P.  B.  M.  14  from  T.  E.  M. 
91* 

0.0 
0.0 

+0.4 
—0.3 

—0.2 

+0.3 

0.0 
0.0 

—3.3 

+  1.7 
+4.7 
—3.0 

+0.2 

0.8 

+0.6 

+0.1 
—0.2 

+0.8 
-0.7 

—3.4 

+4.5 
-1.1 

-t  0. 2 
—0.3 

0.0 
0.2 

• 

0.2 
0.0 
1.3 

0.3 

0.1 
0.5 
1.0 

0.2 

11.4 
11.4 

11.5 
11.5 

1,149.892 

-0.1444 

• 

U.  S.  P.  B.  M.  14  A.  from  T.  B. 
M.  91  * 

+1.0673 
+1.0680 

1, 153. 868 

k 

+1.0677 

T. B. M. 92  fi-om  T.B.M.91 

—1. 2373 
—1.2378 

1, 146. 305 

—1. 2375 

T.B.M.93 

— ^.  7700 
—0. 7700 

1,143.779 

—0.7700 

T.B.M.94 

—0. 9070 
—0. 9720 
—0. 9750 
—0.9673 

1, 140. 596 

—0.9703 

U.  S.  P.B.  M.  15  fromT.  B.  M.  94^ 

-  0. 3792 
—0. 3782 
—0. 3705 

1,139.352 

—0.3790 

tJ.  S.  P.  B.  M.  15  A.  from  T.  B. 
M.94* 

+0. 8399 
+0.8402 

+0.  84(K) 

—2.  5787 
2. 5772 

1, 143. 351 

T.  B.  M.  96  from  T.  B.  M.  94 

• 

1,182.138 

T.B,M.96 

— '>.  5779 

—2. 0808 
—2. 0887 
—2.0831 

1, 125. 800 

T.B.M.99 

—2.  0842 

+  3.  1931 
+3. 1U30 

1,135.777 

+3. 1933 
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^esulU  of  preci$e  leveling,  Dulutk,  Minn.,  to  St.  Paulj  Minn.,  May  1  to  September  ^5, 

1891— Continned. 

[Bench  marks  marked  thus  *  are  not  in  the  main  line  of  levels.    In  these  redactions  the  value  of  I 

meter  is  3.28086928  feot.] 


• 

Bench  marks.  • 

Dis- 
tance. 

Direc- 
tion. 

Difference 
of  eleva- 
tion. 

V. 

r. 

B. 

Elevation  above 
Cairo  datum. 

T.B.M.100 

Km. 
120.41 

121.45 

122. 57. 

123.98 

125.40 

126. 75 

127.37 
127. 79 

127.81 
127.81 
129.43 
130.79 

1^.22 

132. 53 
133.28 

S 

N 

Mean. 

S 

N 

Moan. 

S 

N 

Mean . 

S 

N 

Mean. 

S 

N 

Mean. 

s 

N 

Mean. 

S 

S 

N 

Mean. 

S 

N 

Mean. 

S 

S 

Moan. 

S 

N 

Mean. 

S 

N 

S 

N 

Mean  . 

S 

N 

Mean . 

N 

S 

N 

Mean. 

Met0r9. 

—0.6516 

—0.6517 

Mm. 
0.0 
+0.1 

• 

,   +0.5 
*  —0.6 

+1.5 
^1.6 

-1.3 

+1.1 
1.2 

+1.2 
-1.2 

Mm. 
0.0 

0.4 

1.0 

0.9 

0.8 

0.8 

Mm. 
11.7 

Meters. 
345.5300 

m 

840.8861 
338.2339 
336.9837 
327.5908 
319. 9163 

821. 8123 
320.8684 

320.2046 
321.4245 
315.3854 
314. 8211 

Feet. 
1. 133. 639 

—0.6616 

T.B.M.101 

■>4.6444 
—4.6433 

1, 118. 403 

•>i.6439 

• 

T.B.M.102 

—2.6537 
—2. 6607 

1,109.701 

-2.6622 

T.B.M.  108 

—1.2516 
-L2489 

1, 105. 599 

• 

—1. 2502 

T.  B.  M.  104 

—9. 3940 
—9.3917 

1. 074. 783 

-9.3929 

U.  D.  F.  B>  M..  16  ................ 

-7. 0767 
-7.0733 

1,049.604 

—7.6745 

Base  of  rail  at  Hinckley  depot 
from  P.  B.M.  16* 

+1. 3060 

1, 054. 184 

-1.0 
+0.9 

—0.4 
+0.5 

+0.1 
-0.2 

+1.9 
—1.8 

+3.0 
-5.6 
+1.3 
+1.2 

-2.0 
+2.0 

0.6 

0.3 
0.1 
1.2 
1.3 

1.3 

• 

11.8 
11.8 

X.  B.  M.  105  from  P.  B.  M.  16. . . . 

+0.9531 
+0.9612 

1,052.727 

+  0.9521 

XT.  S.  P.  B.  M.  17  from  T.  B.  M. 
106* 

-0. 6634 
—0.6643 

1,050.549 

U.  S.  P.  B.  M.  17  A.  from  T.  B. 
M.105* ^ 

-0.6638 

+  0.5560 
+0.5563 

1,054.552 

- 

+0.5561 

T.B. M.  106  from  T. B.  M.  105  . . 

—5. 4849 
-5.4812 

1,034.738 

« 

-6. 4830 

T.B.M.107 

—0. 5673 
-0.  5587 
-0.5056 
—0.5655 

1,032.887 

-0.5643 

T.B.M.108 

—4.0994 
-4.1034 

310.7197     1.019.431 

309. 9318 
307.9047 

•~4. 1014 

Base  of  rail  at  Mission  Creek 
depot  firom'T.  B.  M.  108* 

-0.7879 

1, 016. 846 

+0.4 
—0.4 

0.3 



T.  B.  M.  109  from  T.  B.  M.  108  . . 

—2. 8154 
-2.8146 

1, 010. 195 

-2.8150 
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Seaults  of  precise  leveling,  Duluth,  Minn.,  to  8t,  PauX,  Minn,,  May  1  to  September  ;85, 

i^Pi— Continued. 

[Bench  marks  marked  thus  *  are  not  in  the  main  line  of  levels.    In  these  reductionn  the  value  of  1 

meter  is  3.28066928  feet.] 


Bench  marks. 

Dis- 
tance. 

Direc- 
tion. 

S 

N 

Mean . 

S 

•N 

Mean. 

S 

N 

Mean. 

S 

N 

S 

Mean. 

S 

N 

Moan  . 

S 

N 

Mean . 

S 

N 

Mean. 

S 

N 

N 

Mean. 

S..... 

S 

N 

Mean. 

S 

N 

Mean . 

S 

N 

Mean . 

S 

N 

Mean. 

S 

N 

Mean. 

Difference 
of  eleva- 
tion. 

V. 

r. 

R. 

• 

Elevation  above 
Cairo  datum. 

U.  S.  P.  B.  M.  18  from  T.  B.  M. 
109  *■ 

Em. 
133.33 

138. 33 

1 

134.74 
136. 18 

137.22 
138.42 

138. 53 

138.53 

138.79 
130.51 

140.84 

141. 98 

143. 58 

145.35 

Meters. 
—1.0846 
—1.0842 

Mm. 

+0.2 

-0.2 

-0.2 
+0.2 

,—2.5 
+2.6 

1 

-4.6 

+4.5 
+0.1 

—0.8 
+0.9 

+0.1 
-0.2 

0.0 
0.0 

+0.8 
—1.2 
+0.4 

Mm. 

0.1 

0.1 
1.7 
1.8 

0.6 
0.1 

0.0 

0.4 

Mm. 
U.9 

11.9 

12.2 
12.2 

Metert. 
306.8203 

308.0406 
305.0329 
301.3404 

300.2876 
304.0115 

302.8735 

30i.0923 

304.0092 
301. 7016 

303.2307 

306.6168 

297.6459 

208.5087 

Feet. 
1,006.637 

J 

-L0844 

n.  S.  p.  B.  H.  18  A.  from  T.  B. 
M.109* 

+0. 1361 
+0. 1357 

1,010.6a 

+.0. 1369 

T.  B.M.  110  from  T.B.M.  100  .. 

—2.8693 
-2.8744 

1,000.773 

-2. 8718 

T.B.M.III 

—3. 7879 
—3.7970 
—3.7928 

088  330 

i 

-5.7925 

T.B.M.112 

—0.9520 
—0. 9637 

965.204 

-^.9528 

T.B.M.113 

+3.72.38 
+3.7241 

097.422 

+3.7239 

■ 

•  U.S.P.B.M.19  from  T.B.M. 
113 

—1.1380 
—1.1380 

093.688 

—1. 1380 

•U.S.  P.  B.  M.  19  A  from  T.  B. 
M.113 

+0.0800 
H-0. 0820 
+0.0804 

997.687 

+0.0808 

•  Base  of  raU  at  Brown's  HiU 
from  T.  B.  M.  113 

+0.0877 

997.710 

+  1.7 
—1.6 

+2.2 
—2.2 

+2.1 
—2.2 

+1.2 
-1.1 

+0.1 
—0.1 

1.1 
1.5 
1.4 
0.8 
0.1 

T.  B. M.  114  from  T.  B.  M.  113. . . 

—2.3116 
—2.3083 

988.844 

—2.3099 

T.B.M.115 

+  1.5359 
+1.5403 

994.890 

+1.5381 

^ 

T.B.M.116 

+3.3750 
+3.3793 

1005.970 

+3.3771 

/ 

T.B.M.117 

—3. 9721 
-^.0098 

976.209 

—9. 0709 

T.B.M.118 

+0.9627 
+0. 9629 

970.368 

+0.96»8 
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JSemlto  of  precige  leveling,  Duluih,  Minn,,  to  St.  Paid,  Minn,,  May  1  to  September  $S, 

25W— Continued. 

[Bench  marka  marked  Uiaa  *  are  not  in  the  main  line  of  levels.    In  theee  rednotions  the  valoe  of  1 

meter  ia  3.2808d928  feet.] 


Bench  marks. 

Pis. 
tance. 

Km. 
146.84 

147.91 
148.23 
148.64 

148.71 

148.71 
149. 81 
150.89 

152.22 
153.18 
154.65 
156.34 

156.43 

Direc- 
tion. 

Difference 
of  eleva- 
tion. 

V. 

r. 

B. 

Elevation  above 
Carlo  datum. 

T.B.M.119 

S 

sr 

s 

N 

Mean. 

8 

N 

Mean. 

8 

N 

Mean. 

S 

N 

Mean. 

S 

N 

Mean. 

S 

N 

Mean. 

S 

N 

Mean. 

8 

N 

N 

Mean. 

8 

N 

Mean. 

8..... 
N 

Mean. 

8 

N 

Mean. 

8 

N 

N 

N 

Mean. 

S 

N 

Mean. 

1 

Mgtert. 

—1.0979 

—1.1043 

—1.0966 

^1.0944 

Jftn. 

—0.4 

+6.0 

—1.7 

—3.9 

-1.5 
+  1.5 

—0.1 
+0.2 

—0.4 
+0.4 

-0.2 
+0.2 

+0.3 
-0.3 

2.1 
+2.1 

—3.1 
+3.2 
-4).l 

—1.2 
+1.2 

+1.2 
—1.2 

+1.9 
1.9 

—4.5 
+1.7 
+3.4 
—0.7 

0.0 
0.0 

Mm. 
1.4 

1.0 
0.1 
0.3 

0.1 

0.2 
1.4 
1.2 

0.8 
0.8 
1.8 
1.1 

0.0 

Km. 

12.6 

12.6 
12.6 

12.9 

397.4104 

295.4299 
295.3348 
296.5848 

294.5520 

296.7728 

- 
300.6826 

804.4248 

803.8556 
302.4891 

• 

297.8667 
292.8305 

290. 9333 

975. 765 

—1.0983 

T.  B.  M.  120 

-1. 9790 
1.9820 

960.267 

« 

—1.9805 

U.S.P.B.M.1'0 

-«.09p0 
—0. 0953 

968.955 

—0. 0951 

T.B.M.121 ,.... 

+  1.2504 
+1.2496 

973. 056 

• 

+1.2500 

•  U.  S.  P.  B.  M.  21  Irom  T.  B.  M. 
121 

—2.0326 
—2. 0330 

966.387 

—2.0328 

•TT.aP.B.M.21A,fromT.  B. 

m:.i21 

—0,8123 
— 0.8U7 

970. 392 

\ 

—0.8120 

T.  B.  M.  122  from  T.  B.  M.  121 .. . 

+4.0999 
+4.0957 

986.600 

• 

+-4. 0978 

T.B.M.123 

+  3.7463 
+3. 7390 
+3. 7423 

998.778 

+3.7422 

T.  B.  M.  124 

—0.5680 
—0.5704 

996.911 

-0.5692 

T.B.M.125 

—1. 3677 
—1. 3653 

992.427 

—1.3665 

T.B.K.126 

—4.6243 
-4.6205^ 

977.262 

-4.6224 

T.B.M.127 

-5. 0317 
—5.0379 
-5.0396 
-5.0355 

960.739 

• 

* 

-5. 0362 

*  U.  8.  P.  B.  M.  22  from  T.  B.  M. 
127 

-1.8972 
-1.8972 

954.514 

-1.8972 

BNa  92 ^194 
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Besults  of  precise  leveling,  Duluth,  Minn.,  to  St,  Paul,  Minn.,  May  1  to  September  25, 

i^W— Continued. 

[Bonoh  marks  marked  thus  *  are  not  in  the  main  line  of  levels.    In  these  reductions  the  value  of  1 

met«r  is  3.28086028  feet.] 


Benchmarks. 

Dis- 
tance. 

Direc- 
tion. 

Difference 
of  eleva- 
tion. 

V. 

r. 

B. 

Elevation  above 
Cairo  datum. 

*  V.  S.  P.  B.  M.  22A  from  T.  B. 
M.127 

Km. 
156.43 

156.88 
158.00 

158.02 
150.89 
161.40 

162.84 

161. 52 

164. 71 

164.71 

164.56 

164.66 
165.90 

S 

N 

y 

Mean. 

S 

N 

Mean. 

S 

S 

N 

Mean. 

s 

N 

Mean. 

1::::: 

Mean. 

S 

N 

N 

Mean . 

S 

N 

N 

S 

Mean. 

S 

N 

Mean. 

S 

N 

Mean. 

S 

N 

Moan. 

S 

N 

Mean . 

S 

S 

Moan. 

Metert. 

-0. 6776 
-0.6762 
-9.6780 

Mm. 

+0.8 
—1.1 
-4).  7 

+0.3 
—0.4 

+1.8 
—1.8 
—0.0 

+1.6 
—1.5 

+0.7 
—0.6 

—3.0 
+5.4 
—2.5 

+  6.4 

—  3.1 
0.4 

—  2.8 

—  0.7 
+  0.7 

—  0.5 
+  0.5 

0.5 
+  0.5 

—  0.2 
+  0.3 

Mm. 
0.8 

0.2 
0.6 

1.0 
0.4 
1.8 

1.5 

0.5 
0.3 
0.3 
0.1 

Mm. 
12.9 

13.2 
13.2 
13.2 

Met^rt. 
292.1532 

293.4414 
294.5493 

292.7539 
291.2230 
29L3340 

280.0086 

286.0792 
285. 2977 
286.5140 
286. 3717 

• 

286.2383 
289.0105 

Feet. 
958.516 

—0.6773 

T.  B.  M.  128  from  T.  B.  M.  127 . . . 

+0. 6106 
+0. 6113 

962.743 

+0. 6109 

T.B.M.129 

+1.1066 
+1.1092 
+  1.1079 

966.378 

+1. 1079 

T.B.M.130 

-1.7970 
—1. 7939 

960.487 

—1.7954 

T.  B.  M.  131 

-1.5316 
-la  5303 

955.465 

-1.5309 

T.B.M.132 

+0. 1140 
+0. 1056 
+0. 1135 

955.820 

« 

+0. 1110 

T.  B.  M.  133 

—  2.3318 

—  2.  3223 

—  2.3250 
2.  :)226 

048.109 

2.3254 

T.B.M.134 

—  2. 9287 

—  2. 9301 

938.588 

2.9294 

U.S.P.B.M.23fromT.  B.  M. 
134* 

—  0.7810 
0. 7820 

936. 024 

-  0. 7815 

U.  S.  P.  B.  M.  23  A  from  T.  B. 
M.134* 

+  0.4353 
+  0.4343 

940. 015 

+  0.4348 

TJ.S.P.B.M.24fromT.  B.  M. 
134* 

+  0.2927 
+.  0. 2923 

039.548 

+  0.2925 

Base  of  rail  at  Rush  City  de- 
pot from  X.  B.  M.  134* 

+  0.1500 

939.110 

-1.2 
+  1.1 

0.8 

T.  B.  M.  135  firom  T.  B.  M.  134. . . 

—  0. 0675 

—  0.0098 

938.363 

-  0.0687 
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BesuliB  of  precise  leveling,  Duluth,  Minn,,  to  Si.  Paul,  Minn.,  May  1  to  September  S5. 

i55i— Continued. 

[Bench  marks  marked  thus  *  are  not  in  the  main  line  of  Ievelt».    In  tboao  reduction»  the  valne  of  1 

meter  is  3.28086028  feet.J 


Bench  marks. 

Dis 
taucc. 

Diree 
tion. 

Difference 
of  eleva- 
tion. 

V. 

r. 

Mtn. 
1.3 

1.3 
0.5 
0.4 
1.0 
0.4 

K. 

Elevation  above 
Cairo  datum. 

T.B.M.136 

Km. 
167. 65 

108.87 
170. 42 
171. 65 
173. 12 

174.63 

175. 67 
173. 78 

175. 95 

175. 95 

177. 12- 
178.68 

179. 59 
180.80 

S 

N 

S 

S 

N 

Moon. 

S 

N 

Mean . 

S 

N 

Meau. 

S 

X 

Mean . 

S 

N 

Mean  . 

S 

N 

Mean . 

S 

S 

N 

Mean  . 

S 

N 

Mean  . 

S 

N^ 

X 

Moan . 

S 

N..,.. 

Mean  . 

S 

N 

S 

Mean  . 

S 

N 

Mean  . 

S 

N 

Meau  . 

Mettri. 
+  0.1537 
+  0. 1629 
+  0. 1524 
+  0.1539 
+  0. 1566 

Mm. 
+  2.2 
-7.0 
+  3.5 
+  2.0 

—  0.7 

—  1.3 
+  1.9 

—  0.7 

+  0.8 

—  0.6 
+  0.6 

+  1.5 
-1.4 

+  0.6 

—  0.6 

Jfm. 

Met^9. 
286.1664 

• 
285.9880 

285.4368 

2848684 

284.6571 

263.0632 

280.3085 
280.  £290 

279. 8087 

281.0200 

284.2921 
286. 0247 

285.0902 
288. 0466 

938. 8-/5 

» 

+  0. 1559 

T.B.M.137 

—  0. 1765 

—  0. 1803 

838.288 

—  0. 1784 

T.B.M.133 

—  0.  5510 

—  0.  5525 

938.479 

T.B.M.130 

—  0. 5517 

—  0.  5673 

—  0.5685 

934.616 

—  0.6679 

T.  B.  M.  141 

—  0.2128 

—  0.2099 

933.823 

T.B.M.  142 

—  0.2113 

—  0.6945 

—  0. 6933 

031. 646 

0.6939 

Base  of  rail  at  Itarris  deiM»fc 
irom  T.  IJ.  M.  142* 

—  3.«47 

—  3. 3320 

—  3. 3364 

919. 656 

T.B.M.143 

-  2.2 
+  2.2 

+  0.1 

0.0 

-  0.3 
+  1.3 

-  1.0 

0.0 
0.0 

+  7.0 
3.4 

-  3.7 

+  0.5 

-  0.5 

0.0 
0.0 

1.5 

0.0 

0.5 

0.0 
2.4 

0.3 
0.0 

13.5 
13.5 

920.707 

3.  3342 

U.  S.  V.  B.  M.  25  from  T.  B.  ^f . 
143* 

0.8204 
—  0. 8203 

flIK  016 

—  0.  8203 

U.S.  P.  B.  M.  25  A  from  T.  B.  M. 
143* 

+  0.3913 
+  0.3897 
+  0.3920 

921. 990 

+  0.3910 

T.  B.  M.  144  from  T.  B.  M.  143  . . 

+  3.6631 
+  3.6631 

932. 725 

T.  B.  M.  145 

+  3.6631 

+  1.7256 
+  1.7360 
+  1.7363 

938  410 

« 

T.B.M.146 

+  1.7326 

0. 9350 
—  0. 9340 

935  344 

—  0. 9345 

T.B.M.147 

+  2.9564 
+  2.9564 

945.043 

-f    2.  9534 
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Results  of  predae  leveling,  Duluikj  Minn.y  to  St.  Paulf  Minn.,  May  1  to  September  25, 

i^^i— Continued. 

[Bench  marks  marked  thna  *  are  not  in  the  main  line  of  levels.    In  these  reductions  the  value  of  1 

meter  is  3.28086028  feet.] 


Bench  marks. 

Dis- 
tance. 

Km. 
182. 15 

182.99 

184.11 

184.23 
184.24 

184.24 

1S5. 62 

• 

187.11 
187.  74 
188. 44 
189.  G9 
J91.20 

192.  30 

193.  65 

Direc- 
tion. 

Difference 
of  eleva- 
tion. 

T. 

Mm. 
+  0.8 

-  0.8 

-  1.9 
+  L8 

-  1.7 
+  1.7 

....... 

r. 

Mm. 
0.5 

1.2 
1.1 

R. 

Mm. 

13.8 

Elevation  above 
Cairo  datiiin. 

« 

T.B.M.148 

S 

N 

Mean. 

S 

N 

Mean  . 

S 

N 

Mean . 
S 

S 

N 

Mean  . 

S 

N 

Mean  . 

S 

X 

X 

Mean  . 

.S 

N 

Mean  . 

•s 

N 

Mean  . 
1 
'  S 

X 

Moan . 

S 

X 

!&fean  . 

S 

N 

Mean  . 

S 

N 

Mean. 

S 

K 

N 

Mean. 

Ileter§. 

—  4. 2:12  i 

—  4.2308 

Meters. 
283.8150 

• 

281. 8555 . 

278.7668 

279.8751 
278.2859 

279. 5044 
283.0472 

282. 0768 
283.6581 
284.0107 
281.7622 
282. 7405 
284. 4705 
282.2504 

Fret. 
031.160 

924.731 

914. 597 

918. 234 
913.020 

917. 017 
930. 609 

025.457 
930. 645 
931.822 
924. 425 
927.635 
933. 311 
926.027 

—  4.2316 

T.B.M.149 

—  1.9576 

—  1. 9613 

—  1.9595 

U.  S.  P.  B.  M.  26  from  F.  B.  M. 
140 

—  3. 0870 

-  3.0904 

—  3.0887 

Base  of  rail  at  Xorth  Branch 
depot  from  P.  B.  M.  26* 

+  1.1083 

+  0.4 

-  0.3 

-  0.9 
+  0.9 

-  3.7 
+  6.6 

-  2.8 

-  2.4 

+  2.4 

-  1.6 
+  1.6 

t  1.4 

-  1.3 

-  0.0 
+  0.1 

-2.1 

+  2.0 

-  2.0 

+  1.9 

+  2.5 

-  3.6 
+  1.0 

0.2 
0.0 

• 

2.2 

1.6 
1.1 
0.0 

13.8 
13.8 

V.  S.  P.  B.  M.  27  from  P.  B.  M. 
26* 

—  0.4813 

—  0.4806 

—  0.4809 

U.  S.  P.  B.M.  27  A  from  P.  B.M. 
1:6* 

+  0.7385 
.  +  0.7367 

T.  B.  M.  150  from  P.  B.  M.  20. . . . 

+  0.7376 

+  4.8841 
+  4.8738 
+  4.6832 

+  4.8804 

T.  B.  M.  151  from  T.  B.  M.  150  . . 

—  1.5680 

—  1. 5728 

—  1. 5704 

T.  B.M.  151  A 

+  1.5829 
+  1.5797 

+  1.5813 

T.  B.M.  152 

+  0.3000 
+  0. 3573 

1 
1 

+  0.3586 

0.0 
1.4 
1.3 
1.2 

T.  B.M.  153 

2. 2545 
—  2.  2.>46 

—2. 2545 

T.B.M.154 

+  0.0804 
+  0.9763 

+  0.9783 

T.  B.M.  155 

+  1.7320 
+  1.7281 

+  1.7300 

T.B.M.156 

—  2. 2226 

—  2. 2165 

—  2. 2211 

-  2.2201 
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JU'sulU  of  irrccise  leveUng^  Diduih,  Minn.j  to  St,  Paul,  Minn.,  May  1  to  September  25, 

i<9Pi— C^oiitimied. 


[Bench  marka  niarlcecl  thus  *  arc  not  in  the  main  line  of  loveln.    In  theso  redactions  the  value  of  1 

meter  i8  3.28086028  feet.J 


Benoh  marlcB. 


T.B.M.157 


T.  B.  M.  158 


U.S.P.B.M.28,  from  T.B.M. 
158.* 


IT.  S.  P.  B.  M.  28A,  from  T.B.M. 
158* 


l>i»- 

tance. 


194. 90 


106.07 


107.07 


197. 07 


T.  B.  M.  150,  from  T.  B.  M.  158  . .  I  108 .  41 


T.B.M.160 1  199.76 


T.B.M.161 201.42 


I 


T.B.M.ie2.. 


202.06 


T.B.M.163 203.GO 


IT.  S.  P.  B.  M.  20,  from  T.  B.  M.     203. 06 
163* 


U.  S.  P.  B.M.  20A,  firom  T.B.M. ! 


163* 


203.06 


Base  of  rail  at  Wyoming  depot, 

from  T.B.M.  163* 203.73 

I 

T.  B.  M.  164,  from  T.  B.  M.  163  . .    204. 93 


T.B.M.165 


200. 50 


1 

Direc- 
tiun. 

S 

N 

Mean. 

S 

N 

Mean . 

S 

N 

Mean . 

S 

N 

N 

^leau . 

S 

N 

Mean, 

S 

N 

S 

^leaii . 

S 

N 

Menu  . 

S 

N 

Moan . 

S 

X 

Mean. 

S 

N 

Mriin  . 

S 

N 

Mean . 

S 

S 

N 

Mean  . 

S 

N 

Mean . 

Diflerence 
of  eleva- 
tion. 

V. 

r. 

B. 

Elevation  above 
Cairo  datum. 

Meters. 
+  0. 4313 
+  0.4350 

Mm. 
+  1.0 

—  1.8 

+  0.1 

—  0.1 

—  0.1 

+  0.2 

—  0.1 
-0.2 
+  0.2 

—  2.4 
+  2.4 

+  3.4 

—  2.7 

—  0.7 

+  1.8 

—  1.8 

+  1.1 

—  1.0 

+  1.0. 

—  0.0 

0.8 
+  0.8 

+  0.0 

—  0.8 

Mm. 
1.2 

O.l 

0.1 

0.1 

1.6 
1.2 

1.2 
0.7 
0.6 

0.5 

0.6 

Mm. 

14.3 
14.3 

14.6 
14.6 

Meteri. 
282.6836 

278.4540 

277.7080 

270.0132 

280.5070 
280.5000 

282.0866 
282.0680 
280.7014 

276.7043 

277.0211 

280.8384 
285.0510 

284.8442 

Feet. 
027.448 

+  0.4332 

—  4.  2297 

—  4.2295 

013.571 

—  4.2206 

—  0.6550 
~  0.6553 

011.422 

—  0.6551 

+  0.5503 
+  0..'>594 
+  0.  559<J 

015.406 

+  0.5592 
+  2. 1406 

020.602 

+  2. 1430 

—  0.  OKU 

—  0.0043 

—  0. 0063 

020.570 

—  U.0U70 

+  2.:{9;{8 

+  2.3974 

028.430 

+  2.3956 

—  0.9187 

—  0.9166 

026.428 

—  0.9176 

—  1. 3676 

—  1.3657 

020.045 

—  1.3666 

—  3.0063 

—  3. 0079 

007.831 

—  3. 0971 

—  2.7813 

-  2.7796 

Oil.  823 

—  2. 7804 

+  0. 1370 

021.304 

+  O.iS 

-  0.6 

-  1.6 
+  1.6 

0.4 
1.1 

+  4.3.'>00 
+  4.3511 

035.218 

+  4.3505 

—  0. 2061 
-  0. 2093 

034.537 

-  0.2077 
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HesuUit  of  precise  levelingf  DuWhf  Minn.,  to  St.  Paul,  Minn.f  May  1  to  September  S5, 

i5W— Continued. 

[Bench  marks  marked  tliua  *  are  not  In  tbe  main  line  of  levels.    In  these  redaetlons  the  value  uf  1 

meter  la  3.28086928  feet.] 


Bench  marks. 

Dis- 
tance. 

Direc- 
tion. 

Difference 

of  eleva 

titni. 

V. 

r. 

B. 

Elevation  above 
Cairo  datum. 

T.B.M.166 

Km. 
207.65 

209.04 

210. 42 

210. 59 
310.54 

210.54 

210.05 

210. 05 
212. 13 
213. 87 
215.58 
217. 17 
218. 72 
210. 32 

S 

X 

Mean  . 

S 

N 

Mean. 

S 

N 

9 

Mean  . 

S 

S 

N 

Mean . 

N 

S 

S 

Mean . 

S 

N 

Mean  . 

S 

N 

Mean  . 

S 

N 

Mean . 

S^ 

N 

Moan  . 

S 

X 

Mean  . 

S 

X 

Mean . 

8 

^' 

Mean  . 

S 

X 

Mean . 

Mtitrfi. 

-  2.4873 

—  2.4890 

-  0.9 
-f  0.8 

+  1.4 

-  1.4 

-  4.2 

•f   1.7 
+  2.4 

1 
Mm.    Mm.  '   Metertf. 
0.6    1  282.3560 

Ftet. 
920.373 

0.9 
1.4 

14.7 

280.1910 
285. 1174 

284.5874 
283.5306 

284.7632 

283.4880 

284.7048 
283.3035 
288. 5159 
294.9497 
204.2874 
288.5584 
288.2265 

-  2.4882 

T.B.M.1C7 

-  2.1664 

—  2. 1636 

010. 270 

-  2.1650 

U •  o«  A  •  -u.  M.  30  .•••..••...... .. 

+  4.9306 
+  4.9247 
-j-  4.9240 

935.433 

Baae  of  rail  at  Forest  Lako 
depot,  from  P.  B.  M.  30* 

+  4.9264 

—  O.-'iSOO 

933.694 



+  0.2 

-  0.1 

-  0.9 
+  1.2 

—  0.2 

-  0.1 
+  0.1 

+  0.7 

-  0.6 

—  1.5 

+  1.4 

—  2.4 
+  2.4 

—  2.2 
+  2.2 

~  0.1 
+  0.0 

+  1.7 

-  1.7 

+  1.1 

—  1.2 

0.1 
0.4 

0.1 

0.4 
1.0 
l.C 
1.5 
0.0 
1.1 
0.8 

14.7 
14.7 

14.7 
14.7 

U.  S.  P.  B.  M.  31,  from  P.  B .  M. 
30* 

—  1.5780 

-  1.5777 

930.256 

U.  S.  P.  B.  M,  31  A,  from  P.  B. 
M.* 

-  1.5778 

—  0.  3533 

-  0.3554 

—  0. 3540 

934.271 

-  0.3542 

V.  S.  P.  B.  M.  32,  from  P.  B.  M. 
30* 

-  1.6284 

-  l.e2HC 

080.090 

-  1.6285 

U.  S.  P.  B.  M.  32 A,  from  P.  B. 
M.30* 

0. 4133 
—  0.4120 

934.079 

T,  B.  M.  168  from  P.  B.  M.  30. . . . 

-  0.4126 

-  1.7.V24 

-  1. 7553 

929.670 

—  1.7539 

T.B.M.ie9 

4-  5.1548 
-f  5.1500 

946.588 

+  5.1524 

T.B.M.  170 

+  6.4360 
-f  6.4316 

967.691 

+  6.4338 

T.  B.M.  171 

—  0. 6622 

-  0.6623 

965.518 

-  0.6623 

T.B.M.  172 

~  5. 7307 
—  5. 7273 

946.722 

T.B.M.173 

—  5.  7290 

—  0. 3:}3() 

—  0.3307 

045.633 

-  0. 3319 
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EefulU  of  precise  leveling^  Duluih,  Minn*,  to  St.  Paul,  Minn,,  May  1  to  September  95, 

1891 — Contmned. 

[Bench  marks  marked  thoa  *  are  not  in  the  main  line  of  levels.    In  these  redactions  the  valne  of  1 

meter  ia  8.2808602S  feet.] 


Bench  marks. 

Dis- 
tance. 

Direc- 
tion. 

Difference 

of  eleva- 

tion. 

V. 

r. 

R. 

Elevation  above 
Cairo  datum. 

T.B.M.173  A 

Km. 
220.71 

221.56 

223.03 
223.96 

223.97 
223.97 

224.06 
225.45 

■ 

226.47 
228.11 
229.43 
230.81 

230.83 

230.83 

S 

N 

Mean . 

S 

N 

N 

Mean 

S 

N 

Mean. 

S 

N 

8 

Mean. 

S 

N 

Mean. 

S 

N 

S 

N 

Mean. 

a 

S 

N 

Mean. 

S 

N 

Mean. 

S 

N 

Mean. 

S 

N 

Mean. 

S 

N 

Mean. 

S 

N 

Mean. 

S 

N 

Mean. 

Meters. 
+  1.3780 
+  1. 3767 

Mm. 

—  0.7 
4-  0.0 

+  2.9 

—  6.1 
+  2.2 

—  0.6 
+  0.6 

+2.3 
—3.0 
+0.8 

0.0 
0.0 

+0.4 
+0.7 
—1.0 
—0.0 

Mm. 
0.4 

1.7 

0.4 
1.0 

0.0 
0.3 

Mm. 

15.1 
15.1 

Meters. 
289.6038 

290.3683 

290.7110 
291. 1043 

290.2166 
291.4343 

291. 2537 
291.9164 

290. 6151 

292. 9595 

287.0668 

290.0696 

289.1257 

290.8388 

Feet. 
960.153 

+  1.8778 

T.  KM.  174 

+  0.7616 
+  0.7596 
+  0.7623 

952. 628 

+  0.7545 

T.  B.  M.  174  A 

+  0.3533 
+  0.3521 

953.785 

+  0.3627 

* 

T.B.M.175 

+0.3010 
+0.3963 
+0.3925 

955.076 

+0.3933 

•tr.  S.  P.  B.  M.  33  from  T.  B.  M. 
175 

--0.8877 
—0.8877 

952.163 

-0  8877 

•XT.  S.  P.  B.  M.  33  A  from  T.  B. 
M.175 

+0.8296 
+0.8293 
+0. 3310 
+0.3300 

050.158 

+0.8300 

•  Base  of  rail  at  Centcrville  de- 
pot flpom  T.  B.  M.  175 

+0. 1494 

955.565 

+1.2 
1.2 

+0.8 
0.8 

+0.8 
—0.9 

+1.0 
—1.0 

+1.2 
—1.2 

+0.1 
—0.2 

+0.2 
-0.2 

0.8 
0.2 
0.6 
0.7 
0.8 

0.1 

0.1 

15.2 
15.2 

T.  B.  M.  176  from  T.  B.  M.  175. . . 

+0. 8109 
+0.8183 

957.740 

+0. 8121 

T.B.M.177 

—1. 3016 
—1.3010 

953. 470 

—1.8013 

T.B.M.178 

4-2.3436 
+2.3463 

961. 162 

+2.8444 

T.B.M.179 

—6.8937 
-5.8917 

941.829 

—6.8927 

T.B.M.180 

+3. 0016 
+3. 0040 

951.680 

+3.0028 

*  tl.  S.  P.  B.  M.  34  from  T.  B.  M. 
180 

-0.9440 
—0.9437 

948.584 

—0. 9439 

*U.  a  P.  B.  M.  34  A  from  T.  B. 
M.  180 

+0.2690 
+0.2694 

952.564 

+0.2692 
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^ResulU  of  precipe  leveling  DniMK,  Minn,,  to  St,  Paul,  Minn.,  May  1  to  Stptetnber  B3, 

i^^i— Continned. 


[Bench  marks  marked  thoa  *  are  not  in  the  main  line  of  lerela.    In  these  rednotions  the  ralne  of  1 

meter  183.28086028  feet.] 


Bench  marks. 

Dis- 
tance. 

Direc- 
tion. 

Difference 
of  eleva- 
tion. 

V. 

r. 

B. 

Elevation  above 
Cairo  datnm. 

*Bafie  of  raU  at  St.  P.  ic  D., 
and  M.,  St.  Ste.  M.  &  A.  Ry. 
crossine  at  Bald  Eaele  de- 
pot, from  T.  B.  M,  180 

Km. 

230.94 
232.56 

232.67 

232.67 

232.64 
232.64 

232.66 
234.30 

234.40 

234.49 
235.52 
237. 02 

238.42 

S 

S 

N 

Mean. 

S 

N 

Mean . 

S 

N 

N 

S 

N 

Mean . 

S 

N 

Mean. 

S 

N 

S..... 
N 

Mean . 

S 

S 

N 

Mean. 

S 

N 

Mean. 

S 

N 

Mean. 

S 

X 

Mean . 

S 

N 

Mean. 

S 

N 

Mean. 

Metert. 
-4)0.380 

Mm. 

Mm. 

Mm. 

M€ter8. 

290.0306 
202.2873 

291.3054 

292.5237 

291.2482 
292.4640 

292.2793 
288.9607 

288.8554 

289.6744 
290.3597 
290.9043 
286.7542 

Feet. 
951.  .^52 

+L1 

—1.0 

+0.1 
-0.2 

+0.7 
+1.4 
-^.3 
—0.2 
—1.6 

+0.2 
—0.1 

+1.7 
—0.3 
—0.3 
—1.3 

0.7 
0.1 
0.3 

0.1 
0.4 

15.2 
15.2 
15.2 

15.2 
15.2 

V.  S.  P.  B.  M.35  from  T.  B.  M. 
180 

+2.2166 
+2.2187 

958.956 

' 

+2.2177 

*U.  8.  P.  B.  M.  36  from  P.  B.  M. 
35 

— D.98?0 
-0.9817 

955.735 

« 

—0.9819 

*n.S.B.M.86  A  fimnP.B.M. 
35 

+0.2357 
+0.2350 
+0.2367 
+0.266» 
+0.2380 

950.732 

+0.2364 

•  U.  S.  P.  B.  M.  37  from  P.  B.  M. 
35 

—1.0393 
—1.0390 

fi55w647 

—1. 0391 

*I;.S.P.B.M.37  A 

+0. 1750 
+0. 1770 
+0. 1770 
+0. 1780 

960.686 

+0. 1767 

*Baae  of  rail  at  White  Bear 
depot  from  P.  B.  M.  35 

—0.0080 

968.930 

• 

—0.9 
+1.0 

t 

0.0 
0.0 

—0.8 
-1-0.3 

—0.1 
0.0 

+0.6 
—0.5 

+1.6 
—1.7 

0.6 

0.0 

0.2 
0.0 
0.4 
LI 

15.2 
15.2 

T.  B.  M,  181  from  P.  B.  M.  35. . . . 

—3.3257 
—3.3276 

948.042 

—3.3266 

*  U.  S.  P.  B.  M.  38  from  T.  B.  M. 
181 

-0.6053 
—0.6053 

946.066 

—0.6053 

U.  S.  P.  B.  M.  38  A  from  T.  B. 
M.181 

+0. 6140 
-t- 0.6134 

950. 056 

+0. 6137 

T.  B.  M.  182  from  T.  B.  M.  181 . . 

+1.3991 
+1. 3990 

952. 6S2 

+  1.3990 

T.B.M.183 

+0.5440 
+0. 5451 

954.419 

+0.5446 

T.B.M.184 

—4.1617 
—4.1484 

910  803 

—4.1501 
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Jie$ults  of  jpreeise  levtlingj  DuhUhj  Minn,,  to  St.  Faul,  Mmn.,  May  1  to  September  25, 

i^Pi— Gontmued. 


{.Bench  marks  marked  thna  *  are  not  in  the  main  line  of  levda*.    In  these  radootionB  the  ralae  of  1 

meter  is  3.23086928  feet.] 


Bench  marks. 

Dis- 
tance. 

Direc- 
tion. 

Diflerence 
of  eleva- 
tion. 

V. 

r. 

R. 

Elevation  abore 
Cairo  datum. 

T.B.M.186 

Km. 

240. 32 

• 

241.76 

242.  51 

- 

242.68 

242.85 

242.75 
242.75 

244.35 
24r).  14 

246. 15 
247.  .'■>:{ 

248. 08 
240.30 

S 

N 

S 

N 

Mean. 

S 

N 

Mean. 

8 

N 

N 

Mean. 

S 

N 

S 

Mean. 

S 

N 

Mean. 

S 

N 

Mean  . 

S 

N 

Mean. 

S 

N 

Mean. 

S 

N 

8 

Mean. 

S 

N 

Mean. 

S 

N 

8 

N 

Moan .' 

S 

.  N 

Mean. 

S 

N 

S 

Mean. 

JfettrB, 

—6.2890 
—6.2474 
—5.2406 
—5.2401 

Mm. 

—2.7 
+6.7 
— L2 
—1.6 

+2.0 
—2.1 

+2.6 
—8.8 

+1.1 

+0.6 
+0.6 
—0.9 

—0.2 
+0.1 

+0.2 
—0.1 

-0.2 
+0.1 

L8 
-1.7 

—4.8 
+2.2 

+2.0 

—0.8 
+0.9 

—2.4 
+6.8 
—1.5 
-2.4 

+1.3 
—1.3 

+3.7 
-8.0 
-0.7 

Mm. 

1.8 

L4 
1.8 

0.8 

0.1 

0.1 

0.1 
1.1 
1.4 

0.6 
1.4 

0.9 
L8 

Mm. 

■ 

16.4 

16.4 
16.4 
16.4 

Meters. 
281.5125 

• 

277.6454 
279.3611 

280.7570 

280.5780 

278.8365 

280. 1461 
275.1792 
272.9960 

271.9114 
258.1960 

263.6353 
231.6738 

Feet. 
92ak606 

• 

—5.2417 

T.B.M.186 

—3.8691 
—3.8660 

910  918 

—3.8671 

U.8.P.B.M.89 

+1. 7131 
+1. 7196 
+1.7146 

916.647 

+1. 7157 

T.B.M.187 

+1.3960 
-f  1.3960 
+L3974 

921.129 

+1.3066 

•U.S.P.B.M.39  A  fh>m  T.  B. 
M.  187 

—0.1794 
-^.1797 

920.540 

—0.1796 

*n.aP.B.M.40fromT.B.M. 
187 

—1. 8213 
—1.8210 

• 

916.154 

• 

—1.8211 

•U.S.P.B.M.40A  fromT.B. 
M,187 

—0.6113 
-^.6116 

010. 123 

—0.6115 

T.  B.  M.  188  ftom  T.  B.  M.  187. . . 

—5.5802 
—5.5767 

902.827 

-5.5784 

T.B.M.189 

—2. 1780 
—2. 1846 
—2.1843 

895.667 

—2.1823 

T.B.M.190 

—1.0847 
-1.0864 

892.106 

• 

—1.0856 

T.B.  M.  191 

—13.7130 
—13. 7217 
—13.7139 
—13.7130 

817. 107 

—18.7164 

T.B.M.191  A' 

—  4.6620 

—  4.6594 

831.816 

—  4.6607 

T.B.M.19S 

—21.8657 
—21.8500 
—21.8613 

760.090 

—21.8620 
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Seaulta  of  precise  leveling,  Duluihj  Minn.,  to  St.  P€mI,  Minn.,  May  1  to  September  S6, 

1891— Cojxtinned,     . 

[Bench  marks  marked  thua  *  are  not  in  the  main  line  of  levels.    In  these  reductions  tiie  valae  of  1 

meter  is  3.28086928  feet.] 


Bench  marks. 

tance. 

Direc- 
tion. 

Difference 
of  eleva- 
tion. 

V. 

r. 

R. 

£levation  above 
Caira  datum. 

T.B.M.193 

Km. 
249.90 

251.08 
251.23 
251.18 

S 

N 

Mean. 

S 

N 

Mean. 

S 

If 

Mean. 

S 

N 

Mean. 

Meters. 

—  8.6586 

—  &65g3 

—0.3 
•+0.4 

0.0 
0.0 

-0.2 
-fO.2 

-0.7 

-fO.7 

Mm. 

0.2 

0.0 
0.1 
0.5 

Mm. 

15.7 
15.7 
15.7 

MeUrg. 
223.0144 

220.4215 

Feet. 
731.681 

* 

-8.6589. 

U.S.P.B.M.68of  O.W.F 

—  2.6929 

—  2.5929 

723. 174 

-  2.5929 

U.  S.  P.  B.  M.  69  of  (0.  W.  F.) 
— "oldB.M.A." 

+  1.2170 
+  1.2166 

-f  1. 2168 

*U.  S.  P.  B.  M.71  (O.W.F.) 
from  P.  B.  M.  68 

+  1.6712 
-f  1.6698 

+  1.6705 

• 

DESCRIPTION  AND  ELEVATIONS    OF 


PRECISE    BENCH  MARKS  BETWEEN  DULUTU  AND 
ST.  PAUL. 


[NoTB.— Elevations  are  given  in  meters  and  feet  above  the  Cairo  datum  plane.  A  P.  B.  M.  is  a  pre- 
cise bench  mark  which  is  set  with  special  care  so  as  to  be  practically  permanent.  A  T.  B.  M.  is  a 
temporaf-y  benchmark  whose  elevation  is  as  well  determined  as  the  P.  B.  M.,  but  which  is  not  regatdod 
ns  Bpecially  permanent.  To  reduce  to  mean  gulf  level  at  Biloxi,  Miss.,  subtract  21.26  feet  (prelimi- 
nar3'  value)  from  the  elevations  here  given.  These  bench  marks  .were  established  in  1891.  One 
meter =3.2808693;] 

Daluth  water  gauge  is  a  graduated  board  gauge  fastened  to  the  south  pier  of  the 
canal  connecting  Lake  Superior  with  the  Bay  of  Duluth,  at  Dulnth,  Biiun.  It  is 
195  feet  from  the  west  end  of  the  pier.  By  the  records  of  the  United  States  Engi- 
neers' ofQce  at  Duluth  the  zero  of  the  gauge  is  set  at  the  ''plane  of  1873,''  which  is 
approximately  601.24  feet  above  mean  sea  level.    It  is  designated  as  gauge  No.  18. 

Elevation,  189.4599  meters.     621.593  feet. 

B.  M.  1  of  U.  S.  Engineers  at  Duluth  is  the  upper  surface  of  the  water  table  of 
Miller's  Block,  at  the  east  corner  of  Lake  avenue  and  Superior  street,  Duluth,  Minli. 
It  is  12  feet  and  1  inch  south  of  the  comer  of  building,  and  on  the  Lake  avenue  side. 
EstabUshed  in  1873. 

Elevation,  197.2313  meters.    647.090  feet. 

B.  M.  19  of  U.  S.  Engineers  at  Duluth  is  top  of  tack  in  square  of  black  paint  on 
top  surface  of  cap,  at  north  end  of  Graves  Blip,  in  Duluth,  Minn.  Is  about  2  feet 
from  a  snubbing  post  and  234  feet  north  of  the  nrst  angle  in  the  wharf.  Was  estab- 
lished in  1887. 

Elevation,  191.3050  meters.    627.647  feet. 

B.  M.  23  of  U.  S.  Engineers  at  Duluth  is  marked  by  square  of  black  paint,  2 
inches  in  diameter,  and  is  top  surface  of  granite  pedestal  supporting  an  iron  post 
of  the  Sixth  avenue  viaduct,  over  the  railroad  tracks  at  Duluth,  Minn.  It  is  at  the 
eastern  end  of  the  southern  bent  of  posts,  and  is  near  the  north  line  of  Railroad 

Elevation,  191.8815  meters.    629.538  feet.  . 

B.  M.  in  "Iron  Bay  Iron  Works"  building,  is  cross  out  in  office  doorstep  of 
"Iron  Bay  Iron  Works"  building,  at  West  Duluth,  Minn.;  it  is  6  inches  from  north 
jamb  and  2  inches  from  front  of  step. 

Elevation,  197.7750  meters.    648.874  feet. 

U.  S.  P.  B.  M.  No.  1  is  top  of  copper  bolt  in  vitrified  clay  slab  in  ground,  and  sur- 
mounted by  iron  pipe.  It  is  522  feet  northward  from  the  West  End  depot,  and  44  feet 
eastward  from  the  St.  Paul  and  Duluth  Railway  track.  It  is  59  feet  southward  from 
Railroad  bridge  No.  48,  and  about  5  miles  southward  from  the  Duluth  Union  depot. 

Elevation,  199.6706  meters.    655.093  feet 
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U.  S.  p.  B.  M.  1  A.  18  top  of  irou  cap  on  top  of  pipe  over  P.  B.  M.  1,  described 
&.l)ove 

Elevation,  200.8829  meters.    a59.071  feet. 

U.  S.  P.  B.  M.  2  is  top  of  copper  bolt  in  vitrified  clay  slab  in  gronnd,  and  sur- 
mounted by  iron  pipe.  It  is  43  feet  eastward  of  the  St.  Paul  and  Duluth  Railway 
track,  and  66  feet  west  of  the  public  road  leading  from  Duluth  to  Fond  du  Lac,  and 
1,476  feet  northward  from  the  depot  at  SmithviTle,  St.  Louis  County,  Minn.  It  is 
156  feet  northeastward  from  the  railroad  section  house.  There  is  an  iron  post  pro- 
jecting 6  inches  above  ground,  148  feet  southward  from  the  bench  mark,  and  on 
which  are  the  letters  '^St.  P.  6l  I).  R.  R.''  This  post  is  said  to  be  the  north- 
east comer  of  SE.  i,  of  NE.  i  of  sec.  27,  T.  49,  R.  15. 

Elevation,  220.3716  meters.    723.010  feet. 

U.  S.  ?.  B.  M.  2  A  is  top  of  iron  cap  on  top  of  pipe  over  P.  B.  M.  2,  described 
above 

Elevation,  221.5849  meters.    726.991  feet. 

U.  S.  P.  B.  M.  3  is  top  of  copper  bolt  in  vitrified  clay  slab  in  ground,  and  sur- 
mounted by  iron  pipe.  It  is  52  ^et  north  of  the  St.  Paul  and  Duluth  Railway  track, 
6,562  feet  west  of  the  St.  Paul  and  Duluth  Railway  depot  at  Short  Line  Park,  St. 
Louis  County,  Minn.  It  is  at  the  east  end  of  high  embankment  on  the  St.  Paul 
and  Duluth  Railway,  and  \r  in  southwest  corner  of  a  field. 

Elevation,  297.4737  meters.    975.972  feet. 

U.  S.  P.  B.  M.  3  A  is  top  of  iron  cap  on  top  of  pipe  over  P.  B.  M.  3,  described  above. 

Elevation,  298.6914  meters.    979.967  feet. 

T.  B.  M.  25  is  nail  in  root  of  stump  10  feet  west  of  St.  Paul  and  Duluth  Railway 
traok,  and  is  10  feet  from  station  milcpost,  1  mile  north  of  Howell,  Minn.  This  bench 
mark  was  established  by  some  former  survey. 

Elevation,  338.0249  meters.     1,109.015  feet. 

U.  S.  P.  B.  M.  4  is  top  of  copper  bolt,  in  vitrified  clay  slab  in  ground,  and  sur- 
mounted by  iron  pipe.  It  is  49  leet  south  of  the  St.  Paul  and  Duluui  Railway  track, 
and  6,890  feet  east  of  the  depot  at  Thomson,  Carlton  County,  Minn.  It  is  298  feet 
west  of  a  cattle  guard,  and  2.5  feet  north  of  the  right  of  wav  south  fence. 

Elevation,  332.4313  meters.    1,090.664  feet. 

U.  S.  P.  B.  M.  4  A  is  top  of  irou  cap  on  top  of  pipe  over  P.  B.  M.  4,  described  above. 

Elevation,  333.6433  meters.     1,094.640  feet. 

U.  8.  P.  B.  M.  5  is  cross  cut  on  top  of  window  sill  of  the  Carlton  County  court- 
house at  Carlton,  Minn.  It  is  in  the  first  window  north  of  the  tower  and  on  the 
western  side  of  the  building.    The  bench  mark  is  marked  thus :  U.  S.  -}-  B.  M. 

Elevation,  338.2783  meters.    1,109.847  feet. 

T.  B.  M.  39  is  spike  in  root  of  pine  tree  3  feet  in  diameter  on  eastern  side  of  public 
road  leading  south  from  Carlton,  Minn.  It  is  about  2,950  feet  north  of  the  junc- 
tion of  the  public  road  with  the  old  military  road  leading  Arom  Superior  to  St. 
Paul. 

Elevation,  344.8215  meters.     1,131.314  feet. 

U.  S.  P.  B.  M.  6  is  top  of  copper  bolt  in  vitrified  clay  slab  in  ground,  and  sur- 
mounted by  iron  pipe.  It  is  1  foot  southward  from  the  southern  fence  of  the  Supe- 
rior and  St.  Paul  Military  road  and  on  land  of  Michael  O'Donnell,  in  Carlton  County, 
Minn.  It  is  371  feet  eastward  from  the  northwest  corner  of  sec.  1,  T.  47,  R.  17,  and 
is  190  feet  northward  from  O'Donnell's  house,  and  is  about  6  miles  soutnward  from 
th*  town  of  Carlton. 

Elevation,  345.5067  meters.    1,133.562  feet. 

U.  8.  P.  B.  M.  6  A  is  top  of  iron  cap  on  top  of  pipe  over  P.  B.  M.  6,  described  above. 

Elevation,  346.7206  meters.     1,137.545  feet. 

U.  8.  P.  B.  M.  7  is  top  of  copper  bolt  in  vitrified  clay  slab  in  ground,  and  sur- 
mounted by  iron  pipe.  It  is  about  100  feet  northward  from  the  Military  road  and 
.500  feet  westward  from  the  bridge  over  Blackhoof  River,  and  8.5  miles  eastward  from 
Baruum,  in  Carlton  County,  Minn.  There  are  two  Norway  i)ine  trees  blazed,  respect- 
ively, 79  feet  northward  and  62  feet  northeastward  from  the  bench  murk. 

Elevation,  338.6807  meters.     1,111.167  feet. 

U.  S.  P.  B.  M.  7  A  is  top  of  irou  cap  on  top  of  pipe  over  P.  B.  M.  7,  described  above. 

Elevation,  339.8991  meters.     1,115.165  feet. 

T.  B.  M.  55  is  spike  in  root  of  pine  tree  3  feet  in  diameter,  west  of  Military  road, 
about  1,640  feet  southward  from  farmhouse.  The  bench  mark  is  on  top  of  a  hill 
where  the  road  turns  southward  and  is  3.4  miles  southwestward  from  Blackhoof 
Bridge,  in  Carlton  County,  Minn. 

Elevation,  371.5908  meters.     1,219.141  feet. 

U.  S.  P.  B.  M.  8  is  top  of  copjper  bolt  in  vitrified  clay  slab  in  ground,  and  srr- 
mounted  by  iron  pipe.  It  is  59  feet  northwestward  from  the  Military  road  and  193 
feet  northward  from  the  junction  of  the  Military  road  with  public  road  leading  to 
Bamum.    The  bench  mark  is  3.9  miles  east  of  Barnum,  in  Carlton  County,  Minn. 

Elevation,  361.4218  meters.    1,185.778  feet. 
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U.  B.  P.  B.  M.  8  A  is  top  of  iron  cap  on  top  of  pipe  over  P.  B.  M.  8,  described  above. 

Elevation,  362.6318  meters.    1^89.748  feet. 

U.  8.  P.  B.  M.  9  is  top  of  copper  bolt  in  vitrified  clay  slab  in  groand,  and  sur- 
mounted by  iron  pipe.  It  is  in  the  southeast  corner  of  sec.  36,  and  is  17  feet  north- 
ward from  the  township  comer  marking  Ts.  46  and  47,  Rs.  18  and  19,  and  being  the 
northwest  comer  of  T.  46,  R.  18,  in  Carlton  County,  Minn.  The  township  corner 
is  marked  by  an  iron  bolt  driven  about  3  feet  in  the  ground  and  is  in  the  public 
road.    The  bench  mark  Is  about  1  mile  east  of  Bamum  depot. 

Elevation,  366.3258  meters.    1,201.867  feet. 

U.  S.  P.  B.  M.  9  A  is  top  of  iron  cap  on  top  of  pipe  over  P.  B.  M.  9^  described  above. 

Elevation,  367.5488  meters.    1,205.880  feet. 

T.  B.  M.  &9  is  railroad  spike  in  root  of  pine  tree,  103.5  feet  eastward  from  the 
threshold  of  the  railway  depot  at  Bamum,  Carlton  County,  Minn. 

Elevation,  340.7425  meters.    1117.932  feet.     ' 

T.  B.  M.  62  is  railroad  spike  in  root  of  poplar  tree,  8  feet  east  of  fence,  58  feet  east 
of  St.  Paul  and  Duluth  Railway  track,  705  feet  south  of  public  road  and  railroad 
crossing,  and  about  3  miles  south  of  Bamum,  in  Carlton  County^  Minn. 

Elevation,  336.6038  meters.    1,104.353  feet. 

n.  S.  p.  B.  M.  10  is  top  of  copper  bolt  in  vitrified  clay  slab  in  ground,  and  sur- 
mounted by  iron  pipe.  It  is  20  feet  8  inches  from  the  southeast  comer  of  L.  L.  Sar- 
geant's  dwelling  house,  in  Moose  Lake,  Carlton  County,  Minn.  It  is  145  feet  east- 
ward from  the  St.  Paul  and  Duluth  Railway  track,  and  282  feet  eastward  from  the 
railway  depot,  and  525  feet  east^prard  from  a  warehouse  under  which  is  the  northwest 
comer  of  sec.  21,  T.  46,  R.  19. 

Elevation,  329.1897  meters.    1,080.028  feet. 

U.  S.  P.  B.  M.  10  A  is  top  of  iron  cap  on  top  of  pipe  over  P.  B.  M.  10,  described  above. 

Elevation,  330.4060  meters.    1,084.019  feet. 

U.  S.  P.  B.  M.  11  is  top  of  copper  bolt  in  vitrified  clay  slab  in  ground,  and  sur- 
mounted by  iron  pipe.  It  is  321  feet  southward  from  the  south  side  of  the  railway 
depot  at  Sturgeon  Lake,  Pine  County,  Minn.,  and  34  feet  east  of  the  St.  Paul  and 
Duluth  Railway  track.  It  is  209  feet  south  west  ward  from  Cunningham^s  bam,  on  a 
steep  hillside  which  slopes  southeastward  to  the  bed  of  a  former  Is^e. 

Elevation,  331.6033  meters.    1,087.947  feet. 

U.  S.  P.  B.  M.  11  A  is  top  of  iron  cap  on  top  of  pipe  over  P.  B.  M.  11,  described  above. 

Elevation,  332.8266  meters.    1,091.961  feet. 

U.  S.  P.  B.  M.  12  is  top  of  copper  bolt  in  vitrified  clay  slab  in  ^ound,  and  sur- 
mounted b^  iron  pij)e.  It  is  on  land  of  H.  S.  Akin,  in  Willow  River  village.  Pine 
County,  Minn.  It  is  3.3  feet  west  of  the  soutJiwest  comer  of  sec.  2,  T.  44,  R.  20; 
is  23  feet  from  each  of  two  white  pine  witness  trees  to  the  section  comer  above 
named,  and  is  108  feet  northeastward  from  Akin's  house. 

Elevation,  319.2809  meters.    1,047.519  feet. 

U.  S.  P.  B.  M.  12  A  is  top  of  iron  cap  on  top  of  pipe  over  P.  B.  M.  12,  described  above. 

Elevation,  320.4954  meters.    1,051.504  feet. 

U.  S.  P.  B.  M.  13  is  top  of  copper  bolt  in  vitrified  clay  slab  in  ground,  and  sur- 
mounted by  iron  pipe,  on  land  of  Hugh  Conway,  at  Kettle  River  station,  Pine  County, 
Minn.    It  is  262  feet  west  of  a  point  on  the  St.  Paul  and  Duluth  Railway  track, 
^vllich  is  390  feet  south  of  the  railway  depot.    It  is  32  feet  west  of  a  fence  and  147 
loot  westward  from  the  northwest  comer  of  a  school  house. 

Elevation,  320.2437  meters.    1,050.678  feet. 

I  J.  S.  P.  B.  M.  13  A  is  top  of  iron  cap  on  top  of  pipe  over  P.  B.  M.  13,  described 
above. 

Elevation.  321.^588  meters.    1.054.664  feet. 

T.  B.  M.  86  is  railroad  spike  in  root  of  elm  tree  1  foot  in  diameter,  about  100  feet 
west  of  the  St.  Paul  and  Duluth  Railway  track  and  about  500  feet  south  westward 
from  Finlayson  depot.  Pine  County,  Minn. 

Elevation,  343.8081  meters.     1,127.983  feet. 

T.  B.  M.  90  is  railroad  spike  in  root  of  piue  tree  18  inches  in  diameter,  about  70 
feet  west  of  the  St.  Paul  and  Duluth  Railway  track  and  1,100  feet  north  of  the 
north  headblock  of  the  railway  siding  at  Miller  station,  Pine  County,  Minn. 

Elevation,  350.9045  meters.    1,151.272  feet. 

U.  S.  P.  B.  M.  14  is  top  of  copper  bolt  in  vitrified  clay  slab  in  ground,  and  sur- 
mounted by  iron  pipe.  It  is  45  feet  east  of  the  St.  Paul  and  Duluth  Railway  track 
and  1,060  feet  south  of  the  railway  section  house  at  MlUer  station,  Pine  County, 
Minn.  It  is  60  feet  southeastward  from  the  east  end  of  a  wooden  culvert  under  the 
railway  track. 

Elevation.  350.4838  meters.    1 ,  149.892  feet. 

U.  S.  P.  B.  M.  14  A  is  top  of  iron  cap  on  top  of  pipe  over  P.  B.  M.  14,  described 
aboi^e 

Elevation.  351.6959  meters.    1,153.868  feet. 

U.  S.  P.  B.  M.  15  is  top  of  copper  bolt  in  vitrified  olay  slab  in  ground  and  snr- 
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mounted  by  iron  pipe.  It  is  121  feet  west  of  the  St.  Paul  and  Dalath  Railway  track 
and  150  feet  northwestward  from  the  northwest  corner  of  the  railway  depot  at 
Sandstone  Janction,  Pine  County^  Minn. 

EleTatiou,  847.2714  meters.    1,139.352  feet. 

U.  S.  P.  B.  M.  15  A  is  top  of  iron  cap  on  top  of  pipe  oyer  P.  B.  M.  15,  described 
above 

Elevation,  348.4904  meters.    1,143.351  feet. 

.T.  B.  M.  99  is  spike  in  root  of  pine  stamp.  2  feet  in  diameter,  30  feet  west  of  St. 
Paul  and  Duluth  Railway  track,  about  490  feet  north  of  north  end  of  railroad  ex(?a- 
▼ation,and  2.3  miles  south  of  Sandstone  Junction  depot,  in  Pine  County,  Minn. 

Elevation,  346.1816  meters.    1,135.777  feet. 

U.  S.  P.  B.  M.  16  is  a  Qxt>ss  out  on  top  the  granite  bridge  seat  of  the  northeast  cor- 
ner of  the  trussed  span  of  the  St.  Paul  and  Duluth  Railway  over  Grindstone  River  at 
Hinckley^  Pine  County,  Minn.  It  is  6  inches  from  the  south  face  and  6  inches  from 
the  east  face  of  the  stone  and  10  inches  from  the  southeast  comer  of  the  bed  plate 
under  the  inclined  end  post  of  the  bridge.    It  is  marked  thus :  U.  S.  -(-  B.  M. 

Elevation,  319.9163  meters.    1,049.604  feet. 

U.  S.  P.  B.  M.  17  is  top  of  copper  bolt  in  vitrified  clay  slab  in  ground,  and  sur- 
mounted by  Iron  pipe.  It  is  in  the  northeast  angle  formed  by  the  crossing  of  the  St. 
Paul  and  Duluth,  and  the  Eastern  Minnesota  Railways  at  Hiuckley,  Pino  County, 
Minn.  It  is  123  feet  northeastward  from  tlie  center  of  the  crossing,  48  feet  north- 
westward from  center  of  the  Eastern  Minnesota  Railway,  and  65  feet  eastward 
from  the  center  of  the  St.  Paul  and  Duluth  Railway. 

Elevation,  320.2046  meters.    1,050.549  feet. 

U.  S.  P.  B.  M.  17  A  is  top  of  iron  cap  on  top  of  pipe  over  P.  B.  M.  17,  described 
above 

Elevation,  321.4245  meters.    1,054.552  feet. 

T.  B.  M.  108  is  a  railroad  spike  in  root  of  maple  tree  8  inches  in  diameter  65  fhc't 
east  of  St.  Paul  and  Duluth  Railway  track  and  580  feet  northward  from  the  north 
headblock  of  the  railway  siding  at  Mission  Creek  station,  Pine  County,  Minn. 

Elevation,  310.7197  meters.    1,019.431  feet. 

U.  S.  P.  B.  M.  18  is  top  of  copper  bolt  in  vitrified  clay  slab  in  ground  and  sur- 
mounted by  iron  pipe.'  It  is  46  feet  east  of  the  St.  Paul  and  Dnluth  Railway  track, 
4.5  feet  west  of  right  of  way  fence  and  2,600  feet  south  of  the  railway  depot  at  Mis- 
sion Creek,  Pine  County,  Minn.  There  is  an  excavation  in  the  railroad  track  at 
this  point  about  3  feet  deep. 

Elevation,  306.8203  meters.    1,006.637  feet. 

.U.  S.  P.  B.  M.  18  A  is  top  of  iron  cap  on  top  of  pipe  over  P.  B.  M.  18,  described 
above. 

Elevation,  308.0406  meters.    1,010.641  feet. 

T.  B.  M.  Ill  is  railroad  spike  in  top  of  poplar  stump  4  inches  in  diameter,  about 
60  feet  east  of  St.  Paul  and  Duluth  Railway  track,  72  feet  northeastward  &om  rail- 
road bridge  No.  24^  and  2.3  miles  south  of  railway  depot  at  Mission  Creek,  Piue 
County,  Minn. 

Elevation,  301.2404  meters.    988.330  feet. 

U.  S.  P.  B.  M.  19  is  top  of  copper  bolt  in  vitrified  clay  slab  in  ground,  and  su  r- 
mounted  by  iron  pipe.  It  is  71  feet  westward  from  the  north  headblock  ojf  the  rail- 
w^  siding  at  Browns  Hill,  Pine  County,  Minn. 

Elevation,  302.8735  meters.    993.688  feet. 

U.  S.  P.  B.  M.  19  A  is  top  of  iron  cap  on  top  of  pipe  over  P.  B.  M.  19,  described 
above. 

Elevation,  304.0923  meters.    997.687  feet. 

T.  B.  M.  188  is  railroad  spike  in  root  of  white  pine  tree  7  inches  in  diameter.  4.5 
feet  west  of  St.  Paul  and  Duluth  Railway  track  and  about  160  feet  northward  from 
a  24  inch  cast-iron  culvert  pipe  under  the  railway  track  and  2  miles  north  of  Pine 
City,  Pine  County.  Minn. 

Elevation,  298.5687  meters.    979.368  feet/ 

U.  S.  P.  B.  M.  20  is  cross  cut  in  top  of  east  end  of  wall  supporting  the  track  stringers 
at  the  north  end  of  the  trussed  span  of  the  St.  Paul  and  Diuuth  Railway  over 
Snake  River  at  Pine  city.  Pine  County,  Minn.  It  is  21  inches  east  of  the  east  track 
stringer  and  26  inches  west  of  the  west  side  of  the  inclined  end  post  at  the  north- 
east comer  of  the  span.    It  is  marked  thus :  U.  S.  -|-  B.  M. 

Elevation,  295. 3348  meters.    968.955  feet. 

U.  S.  P.  B.  M.  21  is  top  of  copper  bolt  in  vitrified  clay  slab  in  ground,  and  sur- 
mounted b^  iron  pipe.  It  is  in  the  south  side  of  Robinson  Park  at  Pine  City,  Pine 
County,  Minn. :  is  4  feet  north  of  the  park  fenoe,  59  feet  west  of  the  southeast  comer 
of  the  park,  141  feet  east  of  the  southwest  comer  of  the  park^  and  151  feet  wes^  of 
the  St.  Paul  and  Duluth  Railway  track. 

^lev^tion,  294.5520  ii^eters.    966.387  fpet,  *  « 
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U.  S.  p.  B.  M.  21  A  is  top  of  iron  cap  on  top  of  pipe  over  P.  B.  M.  21,  described 
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Elevation,  295.7728  metere.    970.392  feet. 

U.  S.  P.  B.  M.  22  in  top  of  copper  bolt  in  vitrified  clay  Blab  in  ground,  and  sur- 
mounted by  iron  pipe.  Is  on  land  of  E.  Ed^erton,  at  Brock  Creek  station,  Pine 
County,  Minn.  It  is  54  feet  east  of  the  St.  Paul  and  Duluth  liailway  track,  53  feet 
southeastward  from  the  southeast  corner  of  railway  bridge  No.  18,  and  243  fec-t 
southward  from  the  railway  depot.  The  bench  mark  stands  near  the  edge  of  a 
small  blufi',  and  is  265  feet  westward  from  Edgerton's  dwelling  house. 

Elevation,  290.9333  meters.    954.514  feet. 

U.  S.  P.  B.  M.  22  A  is  top  of  iron  cap  on  top  of  pipe  over  P.  B.  M.  22,  described 
above. 

Elevation,  292.1532  meters.    958.616  feet. 

T.  B.  M.  132  is  a  railroad  spike  in  root  of  poplar  tree  9  inches  in  diameter,^  feet 
west  of  St.  Paul  and  Duluth  Railway  track,  2  miles  north  of  Rush  City,  in  Chisago 
County,  Minn.,  and  opposite  the  north  end  of  the  first  railway  curve  north  of  Rush 
City. 

Elevation,  291.3340  meters.    955.829  feet. 

U.  S.  P.  B.  M.  23  is  top  of  copper  bolt  in  vitrified  clay  slab  in  ground,  and  sur- 
mounted by  iron  pipe.  It  is  in  the  Presbyterian  churchyard  at  Rush  City,  Chisago 
County,  Minn. ;  is  4  feet  north  of  north  wall  of  church  and  65  feet  from  the  norUi- 
west  corner  of  the  churchyard. 

Elevation,  285.2977  meters.    936.024  feet. 

U.  6.  P.  B.  M.  23  A  is  top  of  iron  cap  on  top  of  pipe  over  P.  B.  M.  23,  as  described 
above. 

Elevation,  286.5140  meters.    940.015  feet. 

U.  8.  P.  B.  M.  24  is  a  cross  cut  in  top  of  stone  foundation  of  St.  Paul  and  Duluth 
Railway,  north  of  water  tank  at  KuhIi  City,  Chisago  County,  Minn.  It  is  on  the 
northeast  corner  of  the  north  pier  of  the  third  bent  of  frame  work  from  the  east  side 
of  the  track  and  is  about  4  inches  from  the  corner  of  the  stone.  Is  marked  thus: 
U.S.+B.M. 

Elevation,  286.3717  meters.    939.548  feet. 

U.  S.  P.  B.  M.  25  is  top  of  copper  bolt  in  vitrified  clay  slab  in  gronnd,  and  sur- 
mounted by  iron  pipe  at  Harris  Village,  Chisago  County,  Minn.  Is  on  the  north 
end  of  a  small  knoll,  53  feet  east  of  the  St.  Paul  and  Duluth  Railway  track  and  55 
feet  west  of  the  east  fence  of  the  public  road ;  849  feet  southward  from  the  railway 
depot  and  206  feet  eastward  from  S.  J.  Stark's  dwelling  house. 

Klevation,  279.8087  meters.     918.016  feet. 

U.  S.  P.  B.  M.  25  A  is  top  of  iron  cap  on  top  of  pipe  over  P.  B.  M.  25,  described 

Elevation,  281.0200  meters.    921 .990  feet. 

T.  B.  M.  147  is  a  railroad  spike  in  root  of  post-oak  tree  10  inches  in  diameter.  It  is 
58  feet  east  of  the  St.  Paul  and  Duluth  Railway  track  and  2  miles  north  of  north 
Branch  depot,  Chisago  Couutv,  Minn. 

Elevation,  288.0466  meters.  *  94.">.043  feet. 

U.  S.  P.  B.  M.  26  is  a  cross  cut  on  top  of  stone  foundation  of  the  St.  Paul  and  Du- 
luth Railway  water  tank  at  nortli  Branch,  Chisago  County,  Minn.  It  is  on  the  north- 
west corner  of  the  second  pier  from  north  end,  of  second  bent  of  frame  work  from  the 
railway  track,  and  is  marked  thus:  U.  S.  -{-  B.  M. 

Elevation,  278.7668  meters.     914.597  feet. 

U.  S.  P.  B.  M.  27  is  top  of  copper  bolt  in  vitrified  clay  slab  in  ground,  and  sur- 
mounted by  iron  pipe.  It  is  45  feet  east  of  tlie  St.  Paul  and  Duluth  Railway  track 
and  711  feet  south  of  the  south  line  of  Third  street  of  North  Branch  Village,  Chisago 
County,  Minn.,  and  is  about  3  feet  from  the  right  of  way  fence. 

Elevation,  278.28.59  meters.     913.020  feet. 

U.  vS.  P.  B.  M.  27  A  is  t-op  of  iron  cap  on  top  of  pipe  over  P.  B.  M.  27,  described 
ibo  V  A 

Elevation,  279.5044  meters.     919.017  feet. 

T.  B.  M.  152  is  a  cut  npike  in  top  of  black-oak  stump  6  inches  in  diameter,  80  feet 
east  of  tlie  St.  I*aul  and  Duluth  Railway  track,  near  the  north  side  of  a  large  swamp, 
and  3  miles  south  of  North  Branch  depot,  Chisago  County,  Minn.  The  bench  mark 
is  about  100  feet  north  of  the  point  where  there  is  an  offset  of  10  feet  in  each  right 
of  "^ay  fence. 

Elevation,  284.0167  meters.    931.822  feet. 

T.  B.  M.  156  is  a  railroad  spike  in  root  of  double  oak  tree,  6  feet  east  of  fence,  56 
feet  east  of  St.  Paul  and  Duluth  Railway  track,  240  feet  north  of  a  small  bridge 
and  2  miles  north  of  Staccv  depot,  Chisago  County,  Minn. 

Elevation,  282.2504  meters.     926.027  feet. 

U.  S.  P.  B.  M.  28  is  top  of  copper  bolt  in  vitrified  clay  slab  in  ground,  and  sur- 
mounted by  iron  pipe.    Is  on  land  of  J.  B.  Dyarman,  in  Stacey  Village,  Chisago 
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County,  Minn.  It  is  179  &et  west  of  the  St.  Paul  and  Diiluth  Railway  track,  164 
feet  northwestward  f^om  the  railway  depot,  and  13  feet  north  of  the  north  side  of 
Dyarman's  dwelling  house. 

Elevation,  277.7SS9  meters.    911.422  feet. 

U.  B.  P.  B.  M.  28  A  is  top  of  iron  cap  on  top  of  pipe  over  P.  B.  M.  28,  described 
fthove 

Elevation,  279.0132  meters.    915.406  feet. 

T.  B.  M.  162  is  a  railroad  spike  in  root  of  post-oak  tree  8  inches  in  diameter,  6  feet 
east  of  fence,  56  feet  east  of  St.  Paul  and  Duluth  Railway  track,  and  3,390  feet  north 
of  the  railway  depot  at  Wyoming,  Chisago  County,  Miuu. 

Elevation,  282.0680  meters.    925.428  feet. 

U.  S.  P.  B.  M.  29  is  top  of  copper  bolt  in  vitrified  clay  slab  in  ground  and  sur- 
mounted by  iron  pipe.  It  is  on  R.  M.  Fullerton's  land  in  Wyoming  Village,  Chisago 
County,  Minn.  It  is  70  feet  east  of  the  southeast  corner  of  section  18,  township  33 
north,  range  21  west,  139  feet  east  of  the  St.  Paul  and  Duluth  Railway  track,  2  feet 
north  of  the  north  line  of  Fourth  street  and  1^100  feet  north  of  the  Wyoming  Railway 
depot. 

Elevation,  276.7043  meters.    907.831  feet. 

U.  8.  P.  B.  M.  29  A  is  top  of  iron  cap  on  top  of  pipe  over  P.  B.  M.  29,  described 
fthove 

Elevation,  277.9211  meters.     911.823  feet. 

U.S.  P.  B.  M.  30  is  a  cross  cut  in  top  of  foundation  stone  of  St.  Paul  and  Duluth 
Railway  water  tank  at  Forest  Lake  VilLige,  Wiwhiugton  County,  Minn.  It  is  on 
the  north  pier  of  the  second  bent  of  framework  from  the  railway  track  and  is 
marked  thus:  U.  S.  +  B.  M. 

Elevation,  285.1174  meters.     935.433  feet. 

U.  S.  P.  B.  M.  31  is  top  of  copper  bolt  in  vitrified  clay  slab  in  ground  and  sur- 
mounted by  iron  pipe  on  the  railroad  reservation  at  Forest  Lake,  WaJhiugton  County, 
Minur  It  IS  366  &et  northwestward  from  a  point  on  the  St.  Paul  and  Duluth  Rail- 
way track  which  is  on  a  line  with  the  north  side  of  the  railway  depot,  and  is  225 
feet  westward  from  the  track,  measured  at  right  angles  there Cb. 

Elevation,  283.5396  meters.    930.256  feet. 

U.  8.  P.  B.  M.  31 A  is  top  of  iron  cap  on  top  of  pipe  over  P.  B.  M.  31,  described  above. 

Elevation,  284.7632  meters.    934.271  feet. 

U.  8.  P.  B.  M.  32  is  top  of  copper  bolt  in  vitrified  clay  slab  in  ground  and  sur- 
mounted hj  iron  pipe.  It  is  in  the  northeast  corner  of  lot  1,  block  31,  of  Forest  Lake 
Village,  Washington  Countv,  Minn.  Is  102.5  feet  west  of  tho^t.  Paul  and  Duluth 
Railway  track  and  about  545  feet  south  westward  from  the  railwav  depot. 

Elevation,  283.4889  meters.     930.090  feet. 

U.  S.  P.  B.  M.  32  A  is  top  of  iron  cap  on  top  of  pipe  over  P.  B.  M.  32,  described  al>ove. 

Elevation,  284.7048  meters.     934.079  feet. 

T.  B.  M.  172  is  a  railroad  spike  in  root  of  a  double  oak  tree  14  inches  iu  diameter,  6 
feet  west  of  right  of  way  fence,  56  feet  west  of  the  St.  Paul  and  Duluth  Railway 
track,  430  feet  southward  from  the  point  whore  the  public  road  from  Forest  Lake  to 
Centerville  crosses  the  railway  from  the  west  to  the  east  side  of  track,  and  about  3 
miles  north  of  Centerville,  Washington  County,  Minn. 

Elevation,  288.5584  meters.    946.722  feet. 

U.  8.  P.  B.  M.  33  is  top  of  copper  bolt  in  vitrified  clay  slab  in  jrnuind  and  sur- 
mounted by  iron  pipe,  on  Mrs.  Frances  Kitchliis' land,  in  Ceutcrvilloj^^Vashingtou 
County,  Minn.  It  is  121  feet  east  of  the  St.  Paul  and  Duluth  Railway  track,  7  feet 
north  of  an  oak  tree,  25  feet  southward  from  the  northwest  corner  of  Mrs.  Kitchliis' 
lot,  and  187  feet  northward  from  her  store  and  dwelling  house. 

Elevation,  290.2166  meters.     952.163  feet. 

U.  8.  P.  B.  M.  33  A  is  top  of  iron  caj)  on  top  of  pipe  over  P.  B.  M.  33,  described  above. 

Elevation,  291.4343  meters.    956.158  feet. 

T.  B.  M.  178  is  a  out  spike  in  root  of  oak  tree  16  inches  in  diameter,  1  foot  east  of 
right  of  way  fence  and  about  60  feet  west  of  St.  Paul  and  Duluth  Railwaj'  track, 
and  about  l!7  miles  north  of  Bald  Eagle  Junction  depot,  Washington  County,  Minn. 
The  bench  mark  is  opposite  the  first  curve  and  out  in  the  railway  track  south  of 
Centerville. 

Elevation,  292.9595  meters.    961.162  feet. 

U.  8.  P.  B.  M.  34  is  top  of  copper  bolt  in  vitrified  clay  slab  in  ground  and  sur- 
mounted by  iron  pipe.  It  is  3  feet  west  of  fence,  75  feet  east  of  the  St.  Paul  and 
Duluth  Railway  track,  410  feet  northward  from  the  Bald  Eagle  Junction  depot, 
Ramsey  County,  Minn.,  and  449  feet  northward  from  the  crossing  of  the  St.  Paul 
and  Duluth  and  the  Minneapolis,  Sault  Ste.  Marie  and  Atlantic  railways. 

Elevation,  289.1257  meters.    948.584  feet. 

U.  8.  P.  B.  M.  34  A  is  top  of  iron  cap  on  top  of  pipe  over  P.  B.  M.  34,  described 
above. 

Elevation,  290.3388  meters.    952,564  feet, 
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U.  8.  P.  B.  M.  35  is  a  cross  out  on  top  of  the  southeast  comer  of  the  foandatioii 
stone  at  the  south  end  of  the  east  bent  under  the  north  water  tank  of  the  St.  Paul 
and  Duluth  Railway  at  White  Bear,  Ramsey  County,  Minn.  It  is  42  feet  from  the 
southwest  comer  of  the  pump  house  and  160  feet  from  the  north  end  of  the  White 
Bear  depot,  and  is  marked  thus :  U.  8.  +  B.  M. 

Eleration,  292.2873  meters.    958.956  feet. 

U.  8.  P.  B.  M.  36  is  top  of  copper  bolt  in  vitrified  clay  slab  in  ground  and  sur- 
mounted by  iron  pipe.  It  is  on  lot  12,  block  53,  in  White  Bear  village,  Ramsey 
County,  Minn.  Is  37  feet  east  of  the  west  line  of  Railroad  avenue  and  8  feet  south 
of  the  south  wall  of  the  White  Bear  Hotel. 

Elevation,  291.3054  meters.    955.735  feet. 

U.  8.  P.  B.  M.  36  A  is  top  of  iron  cap  on  top  of  pipe  over  P.  B.  M.-36,  described 
above 

Elevation,  292.5237  meters.    959.732  feet. 

U.  8.  P.  B.  M.  37  is  top  of  copper  bolt  in  vitrified  clay  slab  in  around  and  snr- 
mounted  by  iron  pipe.  It  is  in  the  east  side  of  ''Railroad  Park,''  White  Bear, 
Ramsev  County,  Mmn.  Is  121  feet  south  of  the  south  line  of  Fourth  street,  207  feet 
from  the  northeast  comer  of  the  railway  depot,  and  85  feet  f^om  the  northwest 
corner  of  a  brick  building  now  occupied  by  the  Union  meat  market. 

Elevation,  291.2482  meters.    955.547  feet. 

Us  8.  P.  B.  M.  37  A  is  top  of  iron  cap  on  top  of  pipe  over  P.  B.  M.  37,  described 
above. 

Elevation,  292.4640  meters.    959.536  feet. 

U.  8.  P.  B.  M.  38  is  top  of  copper  bolt  in  vitrified  clay  slab  in  ground  and  sur- 
mounted by  iron  pipe.  Is  1.2  miles  south  of  White  Bear  depot,  RaniBey  County, 
Minn.  Is  2  feet  west  oi^  right  of  way  fence,  46  feet  east  of  the  east  track  of  the  St. 
Paul  and  Duluth  Railway,  302  feet  northward  firom  the  headblock  of  the  Minne- 
apolis Branch  of  the  St.  Paul  iand  Dulnth  Railway^  and  315  feet  northward  ftom  the 
switchman's  house. 

Elevation,  288.3654  meters.    946.056  feet. 

U.  8.  P.  B.  M.  38  A  is  top  of  iron  cap  on  top  of  pipe  over  P.  B.  M.  38,  described 
above 

Elevation,  289.5744  meters.    950.056  feet. 

T.  B.  M.  185  is  a  cross  cut  on  top  of  the  foundation  stone  of  the  first  bent  east  of 
the  St.  Paul  and  Duluth  Railway  tracks  at  the  second  highway  overbridge  south  of 
White  Bear,  Ramsey  County,  Minn.  It  is  13  feet  3  inches  north  of  the  south  end  of 
the  mudsill  foundation,  and  the  bridge  is  1.5  miles  north  of  the  Gladstone  depot. 

Elevation,  281.5125  meters.   923.606  feet. 

U.  8.  P.  B.  M.  39  is  top  of  copper  bolt  in  vitrified  clay  slab  in  ground  and  sur- 
mounted by  iron  pipe.  It  is  in  the  northwest  angle  formed  by  the  crossing  of  the 
St.  Paul  and  Dulnth  and  the  Wisconsin  Central  railways.  Is  71  feet  from  the  railroad 
(western)  crossing,  33  feet  west  of  the  west  track  of  the  St.  Paul  and  Duluth  Railway, 
153  feet  westward  :&oni  the  southwest  comer  of  the  Buford  plow  factory,  and  about 
550  feet  northward  from  the  St.  Paul  and  Duluth  Railway  depot  at  Gladstone, 
Ramsey  County,  Minn. 

Elevation,  279.3611  meters.    916.547  feet. 

U.  8.  P.  B.  M.  39  A  is  top  of  iron  cap  on  top  of  pipe  over  P.  B.  M.  39,  described 
above. 

Elevation,  280.5780  meters.    920.540  feet. 

U.  8.  P.  B.  M.  40  is  top  of  copper  bolt  in  vitrified  clay  slab  in  ground  and  snr- 
moxmted  by  iron  pipe.  It  is  in  the  northeast  corner  of  the  lot  11,  block  2,  of  Glad> 
stone  Village,  Ramsey  County,  Minn.,  and  about  50  feet  from  the  northeast  comer  of 
the  Gladstone  House,  and  193  feet  westward  from  the  St.  Paul  and  Duluth  Railway. 

Elevation,  278.9365  meters.    915.154  feet. 

U.  8.  P.  B.  M.  40  A  is  top  of  iron  cap  on  top  of  pipe  over  P.  B.  M.  40,  described 
above 

Elevation,  280.1461  meters.    919.123  feet. 

T.  B.  M.  189  is  a  spike  in  second  cap  from  south  end  of  Railroad  bridge  No.  4i  of 
tl|B  St.  Paul  and  Duluth  Railway,  about  3.5  miles  north  of  the  St.  Paul  union  depot. 
Is  midway  between  the  inside  stringers  of  the  two  bridges  (double  track). 

Elevation,  272.9969  meters.    895.667  feet. 

T.  B.  M.  191  is  a  nail  within  a  square  cut  on  top  of  the  south  end  of  the  founda- 
tion or  mudsill  of  the  east  bent  in  second  overbridge,  about  2,625  feet  south  of  the 
St.  Paul  and  Duluth  Railway  depot  at  East  Seventh  street,  St.  Paul,  Minn. 

Elevation,  258.1960  meters.    847.107  feet. 

T.  B.  M.  193  is  a  cross  cut  on  top  of  the  northern  comer  of  the  pedestal  block 
supporting  the  southern  post  of  the  fourth  bent  of  iron  piers  west  of  the  St.  Paul 
and  Duluth  Railway  track,  where  it  passes  under  the  Third  Street  Viaduct  in  St. 
Paul,  Minn. 

Elevation,  223.0144  meters.    731.681  feet. 
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U.  8.  P.  B.  M.  68  is  in  St.  Paul,  oa  the  left  bank  of  the  Mississippi  River,  on  lower 
wing  wall  of  Kansas  City  and  St.  Paul  Railway  Bridge,  4.76  feet  aiwve  the  lower 
end  of  bridge-seat  course,  and  2.75  feet  back  from  its  irout  edge,  being  top  of  oop- 

"u.s." 
per  bolt  leaded  vertically,  marked     0 

F.  B.  M. 

Eleyation,  220.4215  meters.    723.174  feet. 

NOTB.— The  Dulutli-St.  Paul  line  of  precise  levels  and  that  of  Assistant  O.  W. 
Ferguson,  running  from  St.  Paul  southward,  were  connected  at  U.  S.  P.  B.  M.'s, 
Nos.  68,  69,  and  71. 


Appendix  4  D. 

BBPORT   OF   ASSISTA.NT   BNOIXEER  K.   B.   MALTBY  OX  TOPOGIIAPHICAL    AND    HTI>RO- 
6RAPIUCAL  FIBLD  WORK.  FROM  ALTON,  ILL.,   TO  HANNIBAL,  MO. 

St.  Louis,  January  25 ,  189t, 

Captain  :  -I  have  the  honor  to  submit  the  following  report  on  the  work  done  by 
the  topographical  and  hydrographical  party  under  my  direction  during  the  field 
season  of  1^1.  On  July  28  the  U.  S.  S.  Patrol  and  quarter-boat  Illino'iB  were  turned 
over  to  me  at  New  Boston,  III.,  and  started  for  St.  Louis  the  same  day.  In  accordance 
with  your  instructions  a  pipe  boat,  to  be  used  as  a  fuel  barge,  was  procured  of  Maj. 
Ruffnor  at  Quincy.  The  quarter-boat  Illinois  was  left  at  Alton,  and  the  Patrol,  witii 
bar^e  in  tow^  an-ived  at  St.  Louis  August  1.  After  having  the  barge  calked,  and 
having  taken  on  coal  and  supplies,  and  with  the  assistants  who  had  been  assigned 
to  the  party  on  board,  the  Patrol  left  St.  Louis  August  8,  arriving  at  Alton  the  same 
day.  Work  was  begun  August  4,  with  the  following  organization  of  the  party :  F. 
B.  Maltby  In  charge;  topogi-aphers,  A.  T.  Morrow,  W.  G.  Comber,  George  H.  French, 
O.  W.  Counett,  E.  J.  Thomas,  and  Horace  Dunnaway ;  hydrography,  £.  L.  Hannan, 
assisted  by  L.  D.  Cabanne;  ordinary  levels,  O.  N.  Axtell  and  C.  L.  Ockerson;  drafts- 
man, M.  I.  Powers*  T.  C.  Ilockridge  acted  as  master  of  the  steamer,  with  William 
Kelly  pilot  and  W.  £.  Mead  engineer;  1  cook,  1  steward,  1  baker,  and  2  waiters,  8 
recorders,  1  leadsman,  and  1  fireman,  with  from  25  to  30  laboring  men.  After  about 
September  1  Mr.  Harman  was  transferred  to  topography,  and  the  sounding  was  done 
by  Messrs.  Hockridge  and  Cabanne.  The  party  was  quartered  and  subsisted  on  the 
Fatrol  and  Illinois.  No  steam  launch  or  small  tug  was  furnished  for  taking  the 
parties  to  and  Arora  their  work;  but,  owing  to  slack  current  and  to  the  Patrol  being 
moved  often,  no  inconvenience  or  serious  delay  was  experienced.  The  boats  were 
moved  twenty  times  during  the  season,  an  average  distance  of  4.7  miles  at  each  move. 
Steam  was  not  raised  on  the  Patrol  except  for  moving,  and  then  generally  only  for 
about  two  hours'  time,  so  that  the  fuel  consumption  was  small. 

Work  was  begun  on  stone  lino  No.  61,  at  the  upper  limits  of  Alton,  111.,  where  the 
field  work,  under  Assistant  Engineer  C.  M.  Winchell,  in  1889^  ended.  The  work  for 
the  season  was  completed  to  stone  line  No.  94,  at  the  upper  limits  of  Hannibal,  Mo., 
on  November  13,  and  the  party  wa«  disbanded.  The  party  was  in  the  field  one  hun- 
dred and  three  days,  and  almost  exactly  100  miles  of  river  (measured  midway  between 
banks)  was  covered  by  the  survey,  an  average  of  about  1  mile  per  day.  including 
Snndays,  of  which  there  were  fourteen.  The  stage  of  the  river  and  the  weather 
were  most  favorable  for  surveys.  The  river  was  unusually  low  during  the 
entire  season  and  reached  the  lowest  stage  since  1864,  thus  permitting  a  very 
complete  survey  of  the  bars.  During  the  entire  season  there  were  only  two  rainy 
days  on  which  no  fieldwork  was  done,  and  not  more  than  four  or  five  on  whion 
work  was  seriously  delayed  by  bad  weather.  The  health  of  the  party  was  excellent 
during  the  season  and  no  serious  case  of  sickness  occurred.  The  character  of  the 
river  and  the  country  adjoining  is  entirely  different  from  that  of  any  heretofore  cov- 
ered by  the  surveys  under  the  Misssissippi  Biver  Commission.  Above  the  mouth  of 
the  Missouri  Biver  the  banks  are  stable,  the  current  very  mnch  less,  and  the  amount 
of  sediment  in  suspension  insignificant  compared  with  that  in  the  Missouri  Biver. 
In  consequence  radical  changes  in  the  channel  line  or  banks  are  rare,  and  a  map 
based  on  careful  surveys  will  be  valuable  as  showing  the  actual  conditions  and  loca- 
tion of  topographical  features  for  a  number  of  years.  From  Alton  to  Grafton  the 
river  flows  along  the  foot  of  the  Piasa  Bluffs  on  the  Illinois  side.  These  famous 
bluffs  have  an  average  elevation  of  about  250  feet  above  the  water  and  rise  in  many 
instances  from  near  the  high- water  line  f^om  75  to  125  feet  in  vertical  cliffs.  Just 
above  Grafton  is  the  month  of  the  Illinois  Biver,  with  a  valley  about  4^  mile.s  wide. 
Above  this  the  river  follows  along  the  Illinois  Bluffs  to  Hamburg  Bay  and  from  here 
it  crosses  to  the  Missouri  Bluffs  at  Clarksville,  Mo.,  and  f^om  this  point  continues 
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near  tlie  Missouri  Bluffs  to  Hannibal.  From  the  moutU  of  the  Illiuois  River  and  run- 
ninjT  upstream  therein  f'vn  almost  continuous  line  of  islands  of  generally  small. size 
with  tlie  channel  line  crossing  back  and  forth  between  them.  From  OlarksviUe  south 
the  bottom  lands  on  the  Missouri  side  are  generally  subject  to  overflow,  and  in  conse- 
quence there  are  lar^e  tracts  of  land  which  are  not  cultivated.  There  has  been  no 
effart  made  to  protect  these  tracts  by  levees  except  in  local  cases  and  by  individuals, 
and  these  are  usually  of  small  extent.  Extending  alon^:  the  Illinois  sliore  from 
near  Quiucy,  where  the  river  again  .crosses  to  the  Illinois  Bluffs,  to  the  head  of  Ham- 
burg Bay  and  from  the  bluffs  to  the  river  lies  a  tract  of  land  containing  about  170 
square  miles  known  as  the  Sny  Island  levee  district,  which  is  organized  under  the 
laws  of  Ulinois.  A  levee  averaging  8  feet  in  height  has  been  built  along  the  entire 
river  front,  a  distance  of  52  mile«,  and  at  a  total  cost  of  about  $950,000.  An  area  of 
110,000  acres  is  protected  by  this  levee,  nearly  all  of  which  is  made  tillable  thereby 
and  is  valued  at  an  average  of  from  $25  to  $30  per  acre,  while  that  below  ClarkH 
ville,  which  is  subject  to  overflow  and  not  protected;  is  valued  at  from  $2.50  to  $0 
per  acre. 

Tertiary  iriangulation. — The  topography  is  baseil  on  a  system  of  secondary  triangu- 
lation  executed  during  1881  under  t<ne  Mississippi  River  Commi80ion>  Above  Grafton, 
111.,  the  system  was  carried  across  Calhoun  Point  to  the  vicinity  of  Martins  Landing, 
and  above  that  point  the  stations  are  on  the  bluffs  on  each  side  of  the  river  valley, 
generally  long  distances  apart.  In  consequence  it  waa  decided  to  carry  a  oontiauoua 
tertiary  system  above  Grafton.  This  system  was  started  on  a  secondary  line  and 
connected  with  secondary  stations  wherever  possible.  Where  secondary  lines  were 
not  readily  available  the  system -was  checked  on  tertiary  bases.  These  bases  were 
usually  measured  on  sand  bars,  where  there  were  no  obstructions  to  careful  chaining 
and  where  changes  in  elevation  were  slight.  The  measuring  was  done  with  a  20- 
meter  chain,  which  was  compared  in  each  case  with  two  standard  meter  bars  l>elong- 
ing  to  tliis  office.  An  approximate  reduction  for  temperature  was  made.  The  sys- 
tem was  laid  out  so  that  the  lines  could  be  seen  over  with  little  or  no  cutting,  and 
stations  placed  as  conveniently  for  the  topographers  as  possible.  The  station  points 
were  marked  with  a  pole  cut  on  the  grouua,  bearing  a  red  and  white  flag.  Angles 
were  read  with  instrument  Gambey  No.  2,  reading  to  5  seconds.  The  instrument 
was  mounted  on  an  ordinary  observing  tripod,  which  was  centered  over  the  hole 
after  removing  the  flag  pole.  Flags  were  eet  and  angles  read  as  much  in  advance  of 
the  topographers  as  possible  in  order  to  furnish  them  with  azimuths  and  to  check 
their  work.  Computation  of  triangles  were  made  and  plane  coordinates  worked 
out  as  fast  as  angles  were  read,  and  stations  plotted  before  stadia  stakes  were  put 
on  the  field  sheeta.  Stations  were  erected  and  angles  read  by  Mr.  Morrow.  Two 
hundred  and  thirty-six  tertiarv  stations  were  occupied,  ^fhe  longest  tertiary 
line  was  9,739  meters  and  the  shortest  411  meters  in  length.  The  avenv^e  length 
was  1,528  meters.  Below  is  given  a  tabulated  result,  showing  the  errors  in  closing 
on  tertiary  bases  and  secondary  sides. 

BesulU  of  tertiary  triangulation. 


From  A  1  ^^^  A  2 — 

To  (|o  Grafton  @  W.Base 

To  A  34  A  36 .*. 

To(|)KePl'S)CahilI 

TOA74A  76 

To  @  Hanibnr^  ®  Saltpeter 

To  A  127  A  120 

To  @  McLenn  ^  Louisiana 

To  ^  Hannibal  ;^  Sechom 


Miles  of 
river. 

Niiinbor 
of  tri- 
angles. 

9 

14 

10 

25 

10 

23 

0 

22 

10 

28  ■ 

14 

28  ' 

8 

19 

26 

77 

Computed  Measarocl 
tertiary       tertiarj' 
lougth*.     I     base. 


3, 964. 18 
970.79 

4, 8r.2.  33 
79:^  96 

9,061.70 
SiG.  98 

7. 096. 21 


970. 93 

793.77' 

840.88 


Lcnscth  of 

secondary 

side. 


Ratio  of 
error. 


8, 960. 66 

'4,862.89' 

'9,636."i3' 

'7,097.23" 
9,418.01    1      9,407.05 


1:1125 
1:6935 
1:8884 
1:417» 
1:1734 
1:8470 
1:6958 
1:876 


Average  error,  1 :  4870. 

Topotjraphy. — ^The  general  scope  of  the  topographical  work  was  in  accordance  with 
printed  instructions.  A  continuous  stadia  line  was  run  alon^  each  bankof  theriver, 
from  which  were  taken  the  outlines  of  the  bars  and  sufficient  elevations  for  develop- 
ing contours,  the  top  and  bottom  of  main  banks,  sounding  flags,  and  such  other  fea- 
tures as  could  be  reached.  Those  lines  were  connected  with  and  checked  on  triangu- 
lation stations.  From  these  lines  such  line^  were  run  back  into  the  country  as  were 
necessary  to  develop  contours  and  locate  the  natural  and  artificial  features.  In  tim- 
bered country  these  side  lines  were  run  from  500  to  600  meters  apart  and  in  cleared 
country  somewlnt  fnitlier  apart,  and  were  generally  run  so  n«  to  form  a  circuit  re- 
turning to  tho  river  and  joiuod  to  some  shore-line  stake.    Ditterencea  of  elevation 
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were  determined  by  vertical  angles.  In  timbered  country  the  compasH  was  very  gen- 
erally used.  On  the  bluffs  the  area  surveyed  covered  a  belt  averaging  one-half  mile 
wide  £rom  the  river,  in  wooded  country  three-quarters  mile,  and  in  cleared  country 
1^  miles  in  width.  In  addition  the  following  featureH  which  come  outside  the  above- 
mentioned  limits  were  locatetl :  The  bluft'  line  from  8t.  Charles,  Mo.,  at  the  upper 
limit  of  the  survey  of  the  Missouri  River  Commission  to  Clarksville,  Mo.,  a  distance 
of  90  miles;  the  Illinois  River  autt  bluff  line  on  each  side  of  the  valley  for  a  distance 
of  10  miles  from  its  mouth ;  the  bluff  line  from  Hamburg  Bay  to  (^  Seehorn  opposite 
Hannibal,  a  distance  of  40  miles;  the  '^  Suy ''  from  opposite  Hannibal  to  its  mouth 
at  Hamburg  Bay,  and  a  number  of  lakes  and  waterways  lying  between  the  bluffs  and 
limits  of  topography.  Owing  to  the  very  large  number  of  islands  the  amount  of 
topography  per  mile  of  river  is  very  much  increased  over  that  below  the  mouth  of 
the  Missouri  River.  A  record  was  kept  showing  the  errors  in  stadia  lines  in  tlosing  on 
points  of  known  position,  both  in  distance  and  azimuth.  From  this  record  the  fol- 
lowing results  are  obtained :  Errors  in  distance  were  obtained  in  165  cases,  covering 
a  total  distance  of  about  325  miles;  the  average  length  of  lines  compared  is  3,150 
meters;  average  error,  incluiliug  errors  in  plotting,  is  3.6  meters,  or  1  in  875.  These 
comparisons  include  compass  and  side  lines  as  well  as  shore  line.  Azimuths  were 
compared  one  huirdred  and  iifteen  times,  showing  an  average  error  of  2.4  minutes. 

Owing  to  the  pleasant  weather  which  prevailed  during  the  entire  season,  and  as  it 
was  not  thonght  advisable  to  keep  the  topographers  on  uoard  to  keep  no  the  details 
of  their  work  on  the  iield  plats,  the  draftsman  was' unable  to  plot  much  more  than 
the  stadia  stakes  and  keep  up  with  the  field  work.  At  the  time  of  disbanding  the 
party  very  few  details  had  been  put  on  the  field  plats  and  the  topographers  who 
were  retained  in  the  office  have  since  been  engaged  in  putting  them  on.  As  it  is  verv 
desirable  that  the  field  plats  be  worked  up  and  completed  as  soon  after  the  field  work 
as  possible,  and  as  the  topographical  work  above  Hanuibal,  in  order  to  be  done  dur- 
ing the  low- water  season,  will  have  to  be  done  during  the  late  summer  and  fall,  when 
dry  and  pleasant  weather  is  probable,  I  would  suggest  that  to  a  party  of  the  above 
size  another  draftsman  be  added.  He  should  be  one  who  has  had  experience  in  to})- 
ographical  work. 

Let  els. — A  continuous  line  of  ortiinary  levels  was  run  on  each  side  of  the  river 
connecting  with  and  checking  un  the  P.  B.  Ms.  established  in  1881  by  the  Mississippi 
River  Commission.  From  Alton  to  Clarksville  the  P.  B.  Ms.  are  on  the  Illinois  side 
and  above  Cb^rksville  on  the  Missouri  side.  They  wore  usually  found  and  in  good 
condition.  All  elevations  were  referred  to  Memphis  datum.  Below  is  given  a  table 
showing  discrepancies  between  precise  and  ordinary  levels.  The  algebraic  sum  of 
these  errors  is  —  0.372  foot  which  is  the  error  for  100  miles  of  river.  The  list  also 
shows  the  numbers  of  the  P.  Ms.  which  were  found  and  in  good  condition. 

DiBorepancies  between  precise  and  ordinary  levels. 


Between  P. 
B.Hs. 

Dis- 
tance. 

Error. 

Leveled  by— 

Between  P. 
B.  Ms. 

DiR. 
tance. 

Error. 

Leveled  by— 

8  and  5 

MUm. 
10.5 
4.0 
1.5 
6.0 
2.0 
2.7 
3.0 
2.0 
2.7 
6.0 
3.2 
0.2 

-0.186 
+0.016 
-0. 028 
-0.069 
+0.147 
-0.077 
+0.072 
+0. 143 
-0. 052 
—0.168 
—0.100 
-0.040 

C.  L.  Ockerson. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do.      * 
Do. 
Do. 
Do. 

35  and  33 

6.5 
5.5 
6.5 
0.6 
1.0 
10.4 
2.5 
5.4 
6.0 
2.2 

+0. 020 
+  0.110 
-0.000 
+0.  020 
-0.  005 
+0.  080 
—0.080 
-0. 135 
+0.  OTO 
+0.020 

C.  L.  Ockerson. 

5and4 

Sand  2 

2  and  47 

47  and  46 

46  and  45 

46  and  44 

44  and  43 

43  and  42 

42  and  40 

40  and  88 

38  and  35 

33  and  31 

31  and  29 

28  and  24 

24  and  23 

23  and  20 

20andl» 

19  and  18 

18  and  17 

17  and  16 

Total ... 

Do. 
Do. 
0.  N.  Axtell. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

-0.372 

Lines  of  levels  on  opposite  sides  of  river  were  checked  on  each  other  by  making  a 
river  crossing  about  once  in  3  miles  usually  at  stone  lines.  River  crossings  were 
made  by  both  observers  taking  10  simultaneous  readings  to  a  rod  across  the  river, 
the  observers  being  on  opjiosite  banks.  The  observers  then  changed  position  and 
the  operation  repeated.  A  mean  of  all  readings,  was  taken  as  the  fmal  value.  Below 
is  given  a  list  of  discrepancies  between  the  right  and  left  bank  levels.  The  errors 
of  the  river  crossings  are  included.    The  average  error  is  0.101  foot. 
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Diacrt^anoieM  between  right  and  left  hank  leveU, 


Crosaing  at — 


StoDe  line  62 
63 
64 
65 
66 
67 
68 
60 
70 
71 
72 
73 
74 
75 
76 


Bis. 

DiBcrq^ 

tanoe. 

aney. 

jrOf*. 

3 

0.142 

3 

0.002 

8 

0.191 

3 

0.164 

8 

0.176 

3 

0.067 

3 

0.121 

3 

0.052 

3 

0.064 

3 

.    0.203 

3 

0.080 

3 

0.060 

3 

0.152 

3 

0.200 

8 

0.064 

Crossing  at— 


Stone  line  77 
78 
80 
81 
82 
84 
85 
87 
88 
89 
90 
91 
92 
98 


Bisorep- 
tBoy. 


0.080 
a  017 
0.094 
0.179 
0.097 
0.050 
0.087 
0.180 
0.032 
0.180 
0.000 
0.049 
0.105 
0.050 


Hifi^h-water  marks  were  connected  with  whenever  the  marlu  were  well  defined  and 
the  information  concerning  them  and  the  date  was  considered  .thoroughly  reliahle. 
The  following  list  shows  the  number  connected  with  and  the  year  and  elevation: 

High-water  tnarks,  Alton  to  Mannihal. 


Locality  and  description. 


Alton  mark  cut  in  stone  sontheast  comer  Vinegar  Works 

AUoD  mark  T>ainte<l  on  southeaflt  corner  of  Vinegar  Works 

Opposite  Clifton,  lU.,  on  third  house  below  head  of  Dre.s8ers  Islaind \..... 

Jersey  Landing,  Illinois,  mark  on  door  frame  brick  building  now  used  as  depot 

*Do 

Jersey  Landing,  Illinois,  mark  on  warehouse  just  below  flour  mill 

War  Eagle  Landing,  Hissonri,  on  warehouse  at  lauding 

Head  of  Peruque  Island,  mark  on  gauge 

West  Point  Landing,  Illinois,  nail  in  tree  in  front  of  warehouse 

Cap-au-Grin,  Missouri,  notch  in  Locust  tree 

Hamburs,  111.,  cut  in  stone  foundation  of  C.  £.  Rose's  store , 

Clarks ville.  Mo.,  mark  cnt  in  stone  chimney  of  Fbar's  sawmill , 

Do 

Do 

Louisiana,  Mo.,  cnt  in  stone  in  second  pier  of  Chicago  and  Alton  Railroad  bridge ...  >. 

Louisiana,  Mo.,  cut  in  foundation  of  water  works  engine  house 

Hannibal,  Mo.,  cut  in  draw  pier  of  Wabash  Railroad  bridge 


Year. 

Eleva- 
tion. 

1883 

43L8 

1888 

427.8 

1888 

431.6 

1844 

442.8 

1858 

440.3 

1858 

440.3 

S1883> 
>]888S 

436.0 

1888 

441.9 

1888 

445.7 

1888 

445.2 

1888 

462.0 

1851 

462.3 

1858 

460.3 

1888 

457.8 

1886 

462.3 

1851 

466.4 

1888 

479.0 

All  water  gaiiges  were  connected  with  and  the  elevation  of  the  water  surface  at 
each  sounding  nag  determined. 

Stone  lines  were  established  as  heretofore  at  intervals  of  about  3  miles.  The  form 
of  bench  mark  of  1891,  consisting  of  vitrified  tile  surmounted  by  iron  pipe,  was  used 
and  has  given  the  best  of  satisfaction.  While  it  was  the  intention  so  far  as  jpossible 
to  put  the  bench  marks  in  a  straight  line  normal  to  the  river,  more  attention  was 
paid  to  locating  the  bench  marks  where  they  will  probably  not  be  disturbed  and  can 
be  easily  founu,  even  if  the  location  put  them  on  one  side  of  the  established  line. 
Where  the  bluffs  were  close  to  the  river  only  one  stone  was  put  in^  on  the  bluff  side. 
Thirty-throe  stone  lines  were  established  on  which  there  are  107  bench  marks. 

Hydrography, — A  section  of  the  river  was  sounded  about  every  250  meters,  sound- 
ings being  taken  every  fifteen  seconds  and  every  third  or  fourth  sounding  located  by 
two  sextant  angles  read  to  located  joints  on  shore.  A  longitudinal  line  was  also 
sounded  which  passed  a»near  as  possible  through  the  deepest  water  on  each  section. 
This  line  was  sounded  with  the  boat  floating  with  the  current  or  with  very  little 
headway.  On  shallow  lines  several  longitudinal  lines  were  sounded  to  determine 
the  least  channel  depth.  In  water  less  than  10  feet  deep  a  sounding  pole  divided  to 
feet  was  used  and  in  greater  depths  a  leaci  and  line  were  used.  A  continuous  record 
of  the  stage  of  the  river  was  kept  from  a  gauge  at  the  quarter  boats  which  was  read 
three  times  a  day.  The  elevation  of  the  zero  of  the  gauge  was  determined  at  each 
location.  A  section  was  sounded  along  the  axis  of  Sie  bridges  at  Louisiana  and 
Hannibal  and  the  elevation  of  the  bot&m  of  the  bottom  chord  and  distance  above 
the  water  determined.    This  elevation  at  Louisiana  is  473  feetj  and  is  28.7  feet  above 
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the  zero  of  the  gauge ;  at  Hannibal  the  elevation  is  488  feet,  and  is  31.6  feet  above 
the  zero  of  the  gan^e.  The  gauges  in  each  case  are  on  the  bridg«^.  Eight  hundred 
and  fifty-three  sections  of  the  river  were  sounded.  The  greatest  channel  depths 
found  were  36  feet  at  Hannibal  bridge,  and  34  feet  just  above  Alton.  Least  channel 
depths  found  were  3i  feet  at  Hosier's  Landing  and  Tisdale's  towhead.  The  greatest 
depth  of  water  found  was  66  feet  Just  below  the  east  pier  of  the  Louisiana  bridge. 

To  the  efficiency  and  hearty  ffood  will  of  my  assistants  is  dae  the  success  of  the 
season's  work,  and  I  am  pleased  to  commend  them  most  heartily  as  competent^  ener- 
getic, and  faithfol  workers,  and  to  thank  them  personally  for  their  firiendliness. 
Very  respectfully^ 

F.  B.  Maltbt, 
Assistant  Engineer. 
Cspt.  Carl  F.  Palfrbt, 

Corps  of  Engineers f  U.  8,  A,  -^  ' 
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BBPORT  09  ASSISTANT  BN6INEBR  A.  T.  MORROW  ON  CAVING  BANKS  AND  CONDITION 
OF  SURVEY  BCARKS  FROM  CAIRO  TO  DONALDSONVILLR,  LOUISIANA. 

St.  Louis,  Mo.,  April  16, 189t, 

Captain  :  I  have  the  honor  to  make  the  following  report  of  the  operations  of  the 
party  which  has  been  under  my  charge  for  the  last  three  months : 

The  party  was  organized  with  Assistant  Engineer  F.  B.  Maltby  in  charge,  who,  with 
four  assistants  and  a  crew  of  about  twenty  men,  quartered  on  the  steamer  Patrol, 
be^an  operations  at  Cairo,  111.,  on  November  20,  1891,  the  object  of  the  expedition 
being  to  make  surveys  of  the  caving  bends  and  to  inspect  the  marks  of  previous 
surveys  from  that  point  to  Donaldsonville,  La. 

The  work  had  progressed  as  far  as  Commerce  Landing,  40  miles  below  Memphis, 
when  on  January  1  the  steamer  Patrol  was  caught  in  a  gale  and  sunk.  The  party 
was  then  transferred  to  the  steamer  Eerns  and  resumed  work  on  January  8. 

On  January  16  I  joined  the  party  at  Helena,  Ark.,  and  succeeded  Mr.  Maltby,  who 
had  offered  his  resignation.  From  that  point  the  work  proceeded  without  interruption 
to  Ponaldsonville,  La., where  on  March  22,  in  obedience  to  your  orders,  I  discharged 
a  part  of  my  force  and  returned  with  one  assistant  and  a  small  force  of  men  to  com- 
plete some  fragmentary  portions  of  work  on  bench  marks  which  had  been  omitted, 
on  account  of  snow,  and  in  order  to  projperly  balance  the  duties  of  tihe  force. 

The  work  was  entirely  completed  on  April  6,  and  on  April  11 1  reached  Cairo  where 
I  turned  over  the  property  and  discharged  the  remainder  of  my  men.  Dnring  the 
progress  of  the  work  the  Aeld  notes  of  each  day  were  i>latted  on  the  succeeding  day, 
and  the  plats  were  forwarded  to  the  office  as  opportunity  offered. 

In  the  start  only  the  portions  of  the  river  bank  which  had  undergone  change  were 
surveyed,  but,  as  it  afterwards  proved,  it  could  not  always  be  detennined  on  the 

ground  whether  or  not  changes  nad  taken  place  since  the  old  surveys ;  and  as  such 
eterminations  surely  could  not  be  made  in  advance  of  the  work,  the  topographical 
work  developed  into  a  complete  survey  of  the  bank  lines  of  the  river,  the  concave 
portions  being  surveyed  with  transit  and  stadia,  with  frequent  connections  on  old 
survey  marks,  and  the  opposite  bank  by  intersections  at  points  as  frequent  as  required 
in  view  of  the  constant  changes  occurring  with  the  varying  stages  of  w'atei. 

In  advance  of  the  shore-line  parties  two  parties  of  stone  hunters  were  kei)t  at 
work  in  order  to  furnish  connections  for  the  topographers  and  to  redescribe  or  replace 
such  old  survey  marks  as  were  still  in  existence.  This  work  proved  to  be  the  more 
laborious  part  of  our  duties,  and  it  often  became  necessary  to  call  upon  the  shore- 
line parties  for  assistance,  tnus  considerably  extending  the  time  that  would  have 
been  necessary  to  do  the  shore-line  work  alone. 

The  result  of  the  search  for  marks  of  the  old  surveys  are  as  follows : 

Entire  number  of  ordinary  bench  marks  looked  for  were  920,  of  which  635  were 
found. 

Entire  number  of  precise  bench  marks  looked  for  were  190,  of  wbich  70  were  found. 

Entire  number  of  triangulation  stations  looked  for  were  410,  of  which  101  were 
found. 

Entire  number  of  marks  of  all  classes  looked  for  were  1,460,  of  which  806  were  found. 

Entire  number  of  marks  caved  in  the  river 180 

Entire  number  of  marks  covered  by  sedimentary  deposit  and  levees 127 

Entire  number  of  marks  which  have  been  dug  up 37 

Entire  number  of  marks  broken  or  otherwise  destroyed 32 

Entire  number  of  marks  not  accounted  for 255 
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Probably  a  large  percent  of  the  marks  not  arrounted  for  could  be  found  with 
Rnflicieut  B^arch,  and  many  of  thoso  covered  by  sedimentary  deposit  could  be  restored 
by  snllicieut  labor.  Enou<rh  marks,  however,  have  been  found  in  all  localities  to 
furnish  connections  for  future  surveys. 

The  small  number  of  trlangnlation  stations  remaining  is  due  to  the  fact  that  they 
were  generally  ]daced  near  the  banks  and  have  been  destroyed  by  the  changes  of  the 
river.  Of  the  various  kinds  of  bench  marks  established  by  the  old  unTVQVB,  the  flat 
stone  and  iron  pipe  are  unquestionably  the  best.  The  pipes  standing  well  above  the 
surface  are  easily  found  and  have  seldom  been  covered  by  the  sedimentary  deposits 
which  so  completely  conceal  a  large  number  of  stones  and  cement  posts. 

Precise  bench  marks  consisting  of  copper  bolts  in  brick  chimneys  and  brick  foan- 
dations  have  not  been  well  preserved^  a  large  per  cent  of  them  having  been  destroyed 
by  improvements  or  changes  in  the  buildings,  wliich  are  largely  of  a  temporary 
cbaracter  in  Jthose  localities.  A  large  per  cent  of  the  marks  placed*  on  or  near  levees 
have  either  been  buried  under  additions  or  have  been  destroyed  by  other  changes  or 
im])rovement8.  Marks  which  were  placed  by  the  side  of  public  roads  or  along  land 
lines  seem  to  have  been  best  preserved.  The  changes  that  have  taken  place  in  the 
river  are  so  varied  and  apparently  so  devoid  of  uniformity  that  any  opinions  in  re- 
gard to  them  which  were  formed  on  the  ground  at  the  time  of  the  survey  would  not 
be  of  value  in  comparison  with  conclusions  derived  from  a  subsequent  studj'  of  the 
maps  of  the  surveys. 

The  distance  from  Cairo  to  Donaldsonville  by  river  is  about  880  miles,  and  the 
whole  time  consumed  by  the  expedition  from  its  departure  to  its  return  was  one  hun- 
dred and  forty-one  days.  Dediicting  the  time  lost  by  the  wreck  and  consumed  by 
the  return  trip,  the  time  required  for  the  survey  (including  Sundays  and  days  lost  by 
bad  weather)  was  one  hundred  and  fourteen  days,  showing  an  average  daily  progress 
of  7.7  miles.  The  work  of  the  survey  was  consi'deraliiy  retarded  by  the  work  of 
searchin|^  for  stones,  and  consequently  the  rate  of  progress  was  considerably  below 
that  which  could  have  been  made  by  the  survey  alone;  but  is  sufidcient  to  illus- 
trate with  what  facility  such  surveys  can  be  ma<le  by  transit  and  stadia  when  un- 
trammeled  and  in  the  hands  of  skilled  topographera. 
Very  respectfully,  your  obedient  servant, 

A.  T.  Morrow, 
Aenstant  Engineer, 

Capt.  Carl  F.  Palfrey, 

Corps  of  Engineers,  U*  S.  A, 
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report  of  assistant  enginrer  j.  a.  ocker80n  on  caving  banks  from  cairo  to 
donaldsonville,  with  tabulated  results  and  plat. 

Office  Mississippi  River  Commission, 
♦  St,  Louis,  Mo.,  May  SI,  189g, 

Captain:  I  have  the  honor  to  submit  the  following  tabulated  results  derived  from 
a  study  of  the  recent  caving- bank  survey  of  the  Mississippi  River  from  Cairo  to  Don- 
aldsonville, and  a  comparison  of  the  same  with  previous  surveys. 

In  order  to  make  a  ready  and  accurate  comparison,  the  shore  line  of  the  survey  of 
November,  1891,  to  March,  1892,  was  platted  on  the  detail  charts  of  the  old  surveys, 
mostly  made  from  1879  to  1883,  and  the  area  between  the  shore  lines  was  carefully- 
measured  with  a  plunimeter.    This  gave  the  area  of  caving. 

llie  data  for  the  depth  of  caving  was  derived  from  the  old  detail  charts^  which 
show  the  height  of  bank  above  datum,  elevation  of  water  surface,  and  depth  of  water. 
From  this  the  height  of  the  bank  above  the  bed  was  easily  deduced.  *Where  the 
river  had  maintained  its  width  and  the  channel  lay  close  to  the  caving  bank  the 
height  of  the  bank  deduced  was  measured  from  the  deepest  part  of  the  bed  to  the 
top  of  the  bank.  Where  the  channel  lav  some  distance  from  the  bank  and  the  cav- 
ing had  widened  the  stream  without  shiiliing  the  channel  materially,  then  the  aver- 
age depths  between  the  thalweg  and  the  depth  near  shore  were  taken  as  the  depths 
of  the  bed  and  the  heights  of  banks  deduced  accordingly. 

The  dates  of  the  surveys  of  each  section  considered'  are  given  in  the  table  and 
from  them  the  average  amount  of  erosion  per  annum  was  derived. 

An  ins))ection  of  the  maps  shows  that  caving  rarely  occurs  on  both  banks  of  the 
river  at  the  same  time  in  the  same  locality.  It  shifts  from  bank  to  bank,  and  as  it 
ceases  on  one  side  it  begins  on  the  other,  so  that  the  caving  areas  often  slightly  over- 
lap each  other.  The  total  length  of  caving  banks  from  Cairo  to  Donaldsonville,  a  mid- 
stream distance  of  885  miles,  is  921  miles.    About  15  miles  of  this  pertains  to  islands. 
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With  a  very  few  excoptious  there  is  more  or  less  caving  in  all  of  the  bends,  but  the 
amount  of  caving  does  not  seem  to  bear  any  definite  relation  to  the  curvature.  The 
masimom  caving  occurs  in  comparatively  straight  reaches,  such  as  Leota,  Raleigh, 
MUliken,  Cnrlyle,  Oak  Bend,  etc.,  while  the  extraordinary  bends  above  GreenvOle 
show  caving  far  below  the  maximum.  Darnell  Point,  80  miles  from  Cairo,  is  an 
example  of  excessive  caving  in  a  long,  straight  reach  of  river. 

The  annual  erosion  per  mile  of  river  reaches  its  maximum  in  the  vicinitv  of  Ra- 
leigh. In  the  vicinity  of  Oak  Bend,  below  Vicksburg,  it  reaches  nearly  the  same 
amount.  After  passing  Natchez  the  erosion  becomes  rapidly  less  and  &om  the  Red 
River  down  it  is  quite  small  in  amount. 

'  The  character  of  vegetation  on  the  banks  has  no  apparent  influence  on  the  extent 
of  tiiie  erosiou.  In  a  caving  bend  which  is  partly  cultivated  and  partly  timbered  the 
shore  line  curve  is  smooth  and  regular,  showing  that  they  are  eroded  with  equal 
facility. 

Of  37  localities  between  Cairo  and  Vicksburg  where  depths  of  less  than  10  feet 
were  reported  in  1891, 21  were  found  to  be  at  the  foot  of  or  immediately  below  rap- 
idly caving  banks. 

The  amount  of  erosion  given  in  these  tables  is  doubtless  considerably  loss  than 
the  total  movement.  In  some  localities  where  rapid  caving  was  going  on  at  tlie  time 
when  the  first  surveys  were  made  now  we  find  a  heavy  fill. 

Opposite  Commerce^  Mins.,  is  a  ease  of  that  kind,  where  a  caving  bank  in  1879 
has  hiled  about  2,000  feet  in  width  and  about  5  miles  long,  a  part  of  which  is  now 
cultivatod. 

It  is  not  improbable  that  there  are  places  where  the  process  of  scour  and  fill  has 
been  repeated  several  times  during  the  intervals  between  the  surveys.  The  total 
movement  by  erosion  would  probably  exceed  the  amount  given  in  tables  by  about 
15  per  cent. 

The  average  annual  amount  of  erosion,  as  derived  from  the  tabulated  results,  is 
found  to  be  about  9^  acres  in  ar^ta  by  66  feet  deep  for  eaeh  mile  of  river;  or  a  total 
for  the  river  between  Cairo  and  Donaldson ville  ot  10  square  miles  by  86  feet  in  depth 
annually. 

Erosion  does  not  necessarily  mean  a  widening  of  the  bed  of  the  river.  The  eroded 
bank  is  generally  followed  by  an  equivalent  fill  on  the  opposite  bank,  and  in  some 
localities  of  excessive  erosion  the  bed  hsis  actually  grown  narrower. 

The  composition  of  the  banks  is  not  given  in  sufficient  detail  to  determine  the 
relation,  if  any,  l>etween  character  of  bauks  and  erosion.  In  the  region  of  excessive 
caving  the  banks  are  largely  composed  of  sand.  In  some  localities,  where  the  banks 
are  described  as  being  clay,  the  erosion  has  been  slight. 

Respectfully  submitted. 

J.  A.  OCKKRSON, 

AssUtant  Engineer, 
Capt.  Carl  F.  Palfrey, 

Citrps  of  JEnyineerSf  U,  8.  A., 

^  Secretary, 
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Appendix  4  H. 

TABULATBD  RESULTS,  WITH  FIKLD  AND  OFFICE  RKPORTS,  OF  DISCHARGK  MEAS- 
UREMENTS ON  THE  MISSISSIPPI,  OHIO,  AND  ATCHAJ'AI.AYA  RIVERS,  AND  OF  CREVASSE 
AND  OVERFLOW  MEASUREMENTS,  1891. 
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extracts  from  report  of  mr.  c.  w.  8turtevant,  assistant  knginkkr,  chief  of 
party,  upon  high- water  discharge  observations,  mississippi  river,  at  co- 
lumbus, fulton,  and  memphis,  1891. 

Steamer  H.  L,  Abbot, 
Memphis f  T<mi».,  April  21 ,  1891. 

I  have  the  honor  to  anbinit  the-  following  report  upon  the  discharge  observations 
taken  at  Memphis^  Tenn.,  Colambus,  Ky.,  and  Fulton^  Tenn.,  during  the  high  water 
of  1891. 

At  Memphis  the  same  sections  and  signals  were  used  that  were  erected  in  March, 
1890,  for  lugh-water  discharges  at  this  place.  The  observations  were  taken  with 
Price  meter  No.  29  at  A  deptn. 

At  Columbns,  Ky.  [from  March  11  to  25],  and  Fulton,  Tenn.,  the  observations  for 
velocity  were  made  with  mid-depth  floats  in  the  following  manner. 

Tlie  tug  would  turn  the  skiff  loose  about  600  feet  above  the  section.  As  soon  a«  it 
became  steady  and  had  arrived  within  about  400  feet  of  the  range  the  float  was 
let  loose  and  the  skiff  kept  within  10  feet  of  it ;  when  about  200  feet  of  the  sec- 
tion a  fla^  was  waved  and  the  position  of  the  float  at  this  instant  was  locat'Od  liy 
two  transit  angles  from  shore.  In  sixty  seconds,  or  some  other  ctmvenient  time,  the 
flag  was  again  waved  and  the  float  located,  after  which  the  float  was  taken  fJito  the 
skiff  and  t-he  skiff  towed  into  position  for  the  next  float  by  the  tug. 

i^er  the  field  work  was  jperformed  the  angles  to  floats  were  plotted  on  drawing 
paper,  scale  300  feet  to  the  inch,  after  which  the  path  of  the  float  was  resolved  into 
two  components,  one  parallel  to  the  section  and  one  normal  to  the  section.  The 
length  of  this  normal  was  scaled  off  and  the  distance  divided  by  the  number  of 
seconds  that  the  float  ran,  which  gave  the  velocity  in  feet  per  second  for  that  point 
in  the  section  where  the  path,  or  path  produced,  intersects  the  section. 

4^  •  •  *  »  «  « 

The  double  float  consisted  of  a  mid-depth  float  and  a  surface  float  Joined  by  a  string 
whose  length  was  such  that  the  mid-depth  float  should  sink  halfway  to  the  bottom 
of  the  river. 

The  mid-depth  float  was  a  box  3  by  1  by  1  foot,  without  ends,  so  weighted  as  to 
stand  in  a  perpendicular  position  in  the  water  and  to  sink  the  surface  float  down  to 
a  }>oint  midway  between  the  apex  and  the  base  of  the  upper  cone. 

The  surface  float  consisted  of  two  hollow  water-tight  cones  joined  at  their  bast'8 
and  carrying  a  flag  6  inches  square  and  18  inches  above  the  surface  of  t<he  water. 
The  distance  from  apex  to  apex  of  the  two  cones  was  12  inches  and  the  diameter  6 
inches. 
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Check  soandiugs  at  ColaiDbas,  Ky.,  ^'ere  made  with  a  32i-poiiiid  weight  and 
piano  wire.  A  rough  wooden  reel  was  constructed  to  draw  the  weight  from  the  bot- 
tom. When  the  weight  touched  bottom  it  was  very  hard  to  catch  tlie  exact  point 
on  the  wire,  as  it  was  so  small  it  could  not  be  checked  in  its  downward  motion  at 
once.  For  this  reason  the  results  can  be  relied  upon  only  for  the  nearest  foot.  Tags 
"Were  tied  to  the  wire  between  drops  of  solder. 

At  Fulton,  Tenn.,  an  iron  reel  was  used  to  raise  and  lower  the  weight/ which 
was  56^  pounds  in  weight.  No  tags  were  placed  on  the  wire,  the  number  of  turns  of 
the  reel  being  counted  when  drawing  the  weight  off  of  the  bottom.  This  method 
was  very  satisfactory  indeed,  and  the  results  can  be  relied  upon  to  the  nearest  quar- 
ter of  a  foot.  *  . 

Capt.  S.  W.  R0E88LER, 

Corp$  of  Engineers,  U,  8»  A,,  Memphis,  Tenn. 


BXTRACTS  FROM  RBPORT  OF  MR.  WILLIAM  GERIG,  ASSISTANT  ENGINEER,  CHIEF  OF 
PARTY,  UPON  DISCHARGE  OBSERVATIONS,  MISSISSIPPI  RIVER,  AT  MEMPHIS,  HELENA, 
AND  ROBERTSONVILLE  CREVASSE,  MARCH  AND  APRIL,  1891. 

Memphis,  Tenn.,  May  6, 1891, 

I  have  the  honor  to  submit  the  following  report  upon  the  discharge  observations 
taken  at  Memphis,  Tenn.,  March  10,  Helena,  Ark.,  and  Robertsonville,  Miss.,  crevasse 
daring  high  water,  1891. 

At  Memphis  the  same  section  and  signals  were  used  that  had  been  erected  by 
Assistant  C.  W.  Sturtevant. 

At  Helena,  Ark.,  tlie  discharges  were  taken  on  the  same  section  as  that  used  by 
Assistant  L.  E.  Ritter  during  December,  1890.  The  signals  were  erected  on  the  Ar- 
kansas shore,  the  pivot  signal  being  2,130  feet  above  the  section  lino. 

The  observations  were  taken  with  Price  meter  No.  29  at  ft  depth. 

The  rate  of  the  meter  remained  constant.  * 

The  steamer  H.  M.  Grahain  was  used  for  ttikinj^  the  dischai'ge  measurements  till 
March  14,  the  arrangement  of  the  meter  outfit  being  the  same  as  on  tlie  Abbot, 

On  March  17  the  tug  Ida  Patton  was  used.  The  mast  and  boom  derrick  was  erected 
on  the  stem  of  the  tug,  the  boom  projecting  over  the  side  and  making  an  angle  of 
about  6(F  downstream  with  the  axis  of  the  tug.  The  method  of  raising  and  lower- 
ing the  meter  and  the  electric  connections  were  the  same  as  on  the  Graham,  except 
that  a  guy  line  from  the  bow  of  the  tug  hold  the  meter  vertical.  On  March  24  the 
outfit  was  replaced  on  the  Graham  and  discharges  taken  in  the  usual  manner. 

The  soundings  were  made  with  a  three-eighths  inch  braided-cotton  line  and  a  15- 

{>ound  lead«  Cm  April  3^  a  check  sounding  was  made  with  a  steel  wire  and  a  25-pound 
ead. 

The  details  of  the  field  work  of  a  discharge  are  as  follows:  Tested  leadlines,  oiled 
meter,  whirled  it  by  hand  and  noted  the  number  of  seconds  required  to  come  to  rest, 
in  this  case  about  306  seconds.  Gauge  read  to  the  nearest  yiu  of  a  foot.  Section 
sounded,  the  position  of  the  boat  being  located  by  tlie  sextant  at  moment  of  crossing 
the  range. 

The  boat  was  taken  to  tlie  first  velocity  station.  The  assistant  engineer  on  the 
roof  over  the  engineer.  Engineer  gets  on  range  and  holds  it  there,  as  nearly  as 
possible.  The  leadsman  tends  to  register,  and  when  exactly  on  range  the  assistant 
engineer  gives  signal  to  commence  the  observation.  Position  located  by  the  sextant. 
After  two  to  five  minutes,  when  the  boat  is  rijt^ht  on  range,  the  assistant  engineer 
gives  signal  to  stop  the  register.  At  completion  the  guage  read  again.  The  field 
work  lasted  from  four  to  six  hours,  after  which  the  tape  was  counted  and  checked  and 
the  observations  calculated. 

At  Robertsonville  crevasse  the  soundings  and  velocities  were  taken  from  a  skiff 
and  position  located  by  transit  and  stadia.  The  skifi'  was  held  in  position  by  a  line 
which  was  made  fast  to  a  tree  on  upper  or  river  side  of  crevasse.  The  meter  was 
attached  to  piece  of  gas  pipe  about  20  feet  long. 

Capt.  S.  W.  ROESSLER, 

Corps  of  Engineers,  V,  8,  A,,  Memphis,  Tenn. 


*  This  statement  is  apparentl;^  based  on  the  tests  made  by  turning  the  meter  wheel 
with  the  hand  and  noting  the  time  it  continued  to  revolve. 
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BZTBAGTS  FROM  REPORTS  OK  MR.  WILLIA.M  GKRIG,  ASSISTANT  ENGIXEKR,  UPON  THB 
FIELDWORK  OF  LOW- WATER  DISCHARQE  OBSBRVATIONS  AT  CAIRO;  ILLINOIS,  KLMOT, 
ARKANSAS,  MEMPHIS^  TENNKSSEE^  AND  HELENA,  ARKANSAS. 

MEMPHIS;  Tenn.,  February  4,  189S. 
Assistftnt  Engineer  C..W.  Startevant  was  in  charge  of  the  party  and  the  iieldwork. 

Elmoif  Arkansas, — At  this  point  the  meter  method  was  used,  meter  heing  snhmerged 
at  six-tenths  depth,  and  the  boat  held  on  range  with  throttle  valve.  Range  No.  d7  wna 
chosen  for  the  discharge  section.  The  soundings  abd  velocity  stations  were  located 
with  a  sextant. 

Price  meter  No.  34  was  used  and  was  rated  on  September  23,  1891.    The  rating 

was  made  in  still  water,  the  meter  being  suspended  from  a  cable  track  and  pulled 

back  and  forth  at  various  velocities.    The  length  of  the  basQ  was  259.12  feet,  and  tlie 

time  was  recorded  by  a  break-circuit  chronometer.  No.  1344,  manufactured  by  T.  S. 

'  ^  J.  D.  Negus,  the  rate,  gain  per  sidereal  day,  1.2  seconds. 

MemphtBf  Tennessee. — The  party  went  to  Memi>his,  and  the  first  discharge  was  taken 
on  Septelnber  29, 1891. 

The  meter  method  was  used.  The  section  was  located  at  Hopefield,  Ark.,  and 
about  5,000  feet  above  the  Memphis  and  Little  Rock  Railway  incline. 

Eighteen  discharge  observations  were  made  at  this  point.  Five  gauges  wore 
erected  here  for  determining  slope.  The  first  or  lower  gauge  was  at  the  Memphis 
and  Little  Rock  Railway  incline.    Surface  velocities  were  measured  here. 

Gauge  No.  2  was  near  the  section  and  4,300  feet  above  gauge  No.  1.  Gauge  No.  3 
was  5,500  feet  above  gauge  No.  2.  Gauge  No.  4  was  3,250  feet  above  gauge  No.  3. 
Gauge  No.  5  was  8,800  feet  above  gauge  No.  4.  Surface  velocities  were  me^ured  at 
gauges  4  and  5. 

Cairo,  Illinois, — A  discharge  of  the  Ohio  River  and  the  two  chutes  of  the  Missis- 
sippi River  was  measured  on  November  11  and  12, 1891.  The  mid-depth  float  method 
was  used.  There  were  in  use  one  skiff,  two  transits,  one  lead  Uno  and  lead,  one  sur- 
face, and  one  submerged  float. 

«  «  •  •  «  «  « 

Helena,  Arkansas.-^  Memphis,  Tenn.,  January  S,  1892, 


«  «  « 


In  accordance  with  your  instructions  I  reported  to  Assistant  C.  W.  Sturtovant, 
and  he  accompanied  me  to  Helena,  Ark.,  and  assisted  me  to  locate  the  section. 

Tlie  party  consisted  of  1  assistant  engineer,  2  observers,  1  leadsman,  and  3  skiffmeu. 

The  discharge  section  was  located  4,500  feet  below  the  wharf  boat  at  Helena,  Ark. 
The  ends  of  the  section  were  marked  by  range  signals,  those  on  the  Arkansas  side 
being  called  B  and  B'  and  those  on  the  Mississippi  side  being  called  C  and  D,  the 
distance  from  B  to  C  being  1,720  feet,  and  Station  A  was  1,442.3  feet  above  the  sec- 
tion on  Arkansas  shore,  and  was  occupied  by  one  of  the  observers.  From  this  station 
the  soundings  were  located  on  the  section  line.  The  distance  from  water's  edge  to 
B  and  C  was  measured  each  day,  which  determined  the  riv^r  width. 

The  instruments  used  consisted  of  one  surface  float,  tin,  double  cone-shaped,  and 
about 4  inches  in  diameter;  one  submerged  float,  made  of  cypress,  12  by  12  by  36 
inches,  and  was  submerged  to  mid-depth ;  two  transits,  one  watch,  one  sounding  lead 
and  lines,  etc. 

A  discharge  was  taken  as  follows :  Stations  A  and  B  occupied  by  observers,  the  as- 
sistant engineer  is  in  skiff  with  watch  and  flag  in  hand.  The  skiff  was  rowed  above 
the  section,  say,  about  200  feet,  and  the  float  put  overboard,  and  when  it  was  floating 
good  the  assistant  engineer  gave  the  signal  for  the  observers  to  locate  the  float,  and 
at  that  moment  the  time  was  noted ;  at  uie  expiration  of  one  niiuute  the  assistant  engi- 
neer gave  the  signal  again,  and  the  float  was  located  and  time  recorded.  Then  the 
float  was  hauled  into  the  skiff  and  rowed  above  section  for  a  second  float  observa- 
tion. Drifting  soundings  were  taken  on  section  line,  and  were  located  by  Station  A 
and  recorded  by  the  assistant  engineer.  One  20-pouiid  lead  and  a  three-eighths  inch 
braided  cotton  line  was  used.  The  lead  line  was  measured  at  the  end  of  eaoh  day's 
work,  and  measurements  entered  in  note  books. 

Several  days  previous  to  October  23  the  bank  at  Station  B  began  settling,  and  B' 
was  located  in  line  with  BC  and  67i  feet  westward  ftom  B.  Stati<5n  B'  was  occupied 
after  October  22  by  the  observer. 

Slope  measurements, — Ganges  were  erected  at  section,  and  one  8,658  feet  below  the 
section  at  the  foot  of  the  straight  reach,  and  were  read  each  day ;  the  time  of  read- 
ing and  the  reading  were  entered  in  the  notebooks.  The  gauge  at  section  was 
called  G,  the  lower  one  D.  Surface  velocities  wore  measured  each  day  at  D  and  at 
wharf  boat,  where  the  United  States  gauge  was  read  before  and  after  taking  the  dis- 
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• 

charge.  Gauge  B  was  erected  9,700  feet  above  section,  but  was  destroyed  l)efore  the 
elevation  of  its  zero  could  be  established  satisfactorily,  and  hence  it  was  omitted  in 
the  final  reduction.  Gauge  ^  was  established  32,450  ieet  above  discharge  section  on 
Arkansas  shore.  It  was  read  as  often  as  possible  and  the  surface  velocity  measured 
and  entered  in  notebook.  The  distance  from  Gauges  A  to  IX  is  41,108  feet.  The  dis- 
tance from  r'nited  States  gauge  to  D  is  13,158  feet.  The  elevation  of  the  zeros  of  the 
gauges  were  obtained  by  two  sets  of  independent  levels  and  taking  the  mean  of  the 
two. 

Capt.  8.  W.  RoKSSLKV, 

Corp8  of  Enginter^t  U.  8,  A.,  Metnphia,  Tenn, 


MEMORANDA  TO  ACCOMPANY  TABITLATBD  RESULTS  OF  FINAL  REDUCTION  IN  SECRE- 
TARY'S OFFICE  OF  DISCHARGE  OBSERVATIONS,   CAIRO  TO  CARROLLTON,  1891. 

When  floats  were  used  the  velocities  were  found  in  the  manner  described  in  Mr. 
Stnrtevant's  report,  page  3118,  different  scales,  howeyer,  being  used  for  the  plots  as 
noted  for  each  station. 

The  methods  of  computing  the  quantities  tabulated  are  the  same  as  heretofore 
used  in  similar  cases  and  fully  described  in  previoos  office  memoranda  published  in 
the  annua]  reports  of  the  (Commission. 

Cairo^  Illinois. — Double  floats  were  used  at  this  station  and  their  paths  plotted  to 
scales  of  1  inch  to  50  feet  and  1  inch  to  100  feet  for  the  Mississippi  and  Ohio  rivers, 
respectively.  The  cross  sections  were  plotted  to  a  scale  of  1  inch=100  feet  horizon- 
tal and  1  inch=10  feet  vertical.  Soundings  midway  between  velocity  stations  were 
scaled  otf  from  these  plots  and  used  with  the  observed  soundings  to  compute  the 
partial  areas. 

ColumbuB,  Kentucky. — Discharges  were  measured  at  this  station  by  Assistant  Engi- 
neer L.  E.  Ritter,  from  February  27  to  March  4,  with  a  current  meter;  and  by  Assistant 
Engineer  C.  W.  Sturtevant,  from  March  11  to  25,  with  double  floats.  The  same  sec- 
tion was  used  by  both  parties  but  with  different  shore  signals. 

Soundings  were  at  irregular  intervals  across  the  river,  and  for  Mr.  Bitter's  set 
soundings  midway  between  velocity  stations  were  interpolated  from  the  two  adja- 
cent soundings  for  computing  the  partial  arqiis. 

Price  meter  No.  29  was  used  at  six- tenths  depth;  the  length  of  an  observation 
varied  fW>m  two  to  ten  minutes,  but  was  generally  three  or  lour  minutes.  For  re- 
ducing registrations  to  velocity  the  combined  results  of  ratings  of  December  3  and 
27,  18§0,  were  used,  the  equation  being  |/ =4. 1419  as-f  0.361,  in  which  y  equals  velocity 
in  feet  per  second  and  x  equals  registrations  of  meter  per  second. 

In  Mr.  Sturtevant's  set,  the  float  paths  were  replotted  to  a  scale  of  1  inch =200 
feet. 

The  soundings  had  been  ^dotted  in  the  field  on  cross-section  paper,  scale  1  inch  to 
200  feet  horizontally  and  1  inch  to  20  feet  vertical.  The  plotting  was  checked  in 
this  office  from  the  notebooks,  and  then  soundings  were  scaled  off  from  the  plots  at 
every  50  or  100  feet  and  partial  areas  computed.  The  float  velocities  were  plotted 
on  these  cross  sections  to  a  vertical  scale  of  1  inch  to  2  feet  per  second  and  the  points 
connected  by  straight  lines,  forming  a  transverse  curve  of  velocity.  From  this  curve 
a  velocity  was  scaled  off  at  every  other  ordinate  at  which  a  sounding  had  been 
scaled  and  the  velocity  so  obtained  applied  to  the  partial  area  extending  half  way 
to  the  next  velocity  station  on  either  side,  the  interval  between  these  scaled  veloo- 
ities  being  100  feet  near  the  shore  and  where  rapid  changes  in  velocity  curves  ap- 
I»eared;  bnt  generally  the  interval  was  200  feet. 

Datum  line  was  taken  at  40.55  feet  on  the  Belmont  gauge  throughout  the  season 
and  datum  width  at  3,121  feet.  These  were  the  observed  stage  and  widtli  on  March 
11.  There  was  a  higher  gauge  reading  in  Mr.  Ritt-er's  set^  but  his  notes  were  not 
received  until  after  Mr.  Sturtevant's  set  had  been  reduced. 

Elmot,  ArJcamaa. — For  the  high-water  discharges  observations  were  ma«le  on  the 
main  river  and  the  two  chutes,  and  for  the  low  water  on  the  main  river  only.  The 
discharge  sections  on  the  main  river  were  about  2,000  feet  apart,  the  high-water  sec- 
tion being  above  and  the  low-water  section  below  Elmot  landing.  In  the  hi^h- 
water  series  Price  meter  No.  29  was  used.  (For  value  of  meter  constants  seo  rating 
used  at  Helena,  page  3122. )  The  meter  was  run  at  six  tenths  depth  and  generally  for 
three  or  four  minutes.  The  velocity  stations  were  always  at  the  same  places  and 
generally  200  feet  apart.  On  the  main  river  soundings  were  at  the  velocity  stations 
and  midway  between  them.  The  partial  areas  were  computed  directly  from  the 
Soundings  and  the  observed  velocities  applied  to  the  corresponding  partial  areas. 
The  stations  in  the  chutes  were  at  irregular  distances  apart.    Discharges  were  com- 
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puted  in  the  same  way  as  for  the  main  river.  The  datum  line  was  taken  at  the  ob- 
served reading  of  January  7,  17.76  feet  on  the  local  gauge.  In  the  reduction  of  the 
low-water  observations  (for  field  report  see  page3L20)  the  cross  sections  were  plotted 
to  a  scale  of  1  inch  to  200  feet  horizontal  and  1  inch  to  10  feet  vertical.  The  traus- 
^  verse  curves  of  velocity  were  plotted  on  the  cross  sections  in  terms  of  meter  regis- 
trations, the  scale  bein^  approximately  1  inch:=l  foot  velocity  per  second.  Y^oc- 
ities  were  scaled  from  this  curve  every  200  feet,  or,  where  the  curve  was  irregular,  100 
feet.  Soundings  were  scaled  every  50  feet.  The  end  velocity  stations  were  30  or  40 
feet  from  shore,  and  observed  velocities  were  applied  to  end  areas.  The  discharges 
were  computed  same  as  described  for  Helena  high- water  series.  Since  the  velocities 
of  discharges  were  low  the  rating  observations,  ranging  from  0.86  to  4.80  feet,  were 
selected  for  computing  the  rate  of  the  meter  (for  results  of  reduction  see  table). 
Datum  line  in  the  low-water  series  is  taken  at  2.80  feet  on  the  local  gauge. 

Fulton f  Tennetsee, — Velocities  were  measured  with  double  floats,  same  as  described 
for  Columbus,  Ky.,  and  were  also  reduced  in  the  same  manner ;  only  one  discharge  was 
observed. 

Memphi$y  Tennessee. — ^The  high-water  discharge  section  was  at  the  same  place  as  in 
1890,  about  3,500  feet  above  the  bridge.  The  low-water  section  was  near  Hopefield, 
and  about  2^  miles  above  the  high-water  section.  (For  field  report-s  see  page  3120.) 
In  the  high-water  series  the  areas  were  comput«d  from  the  soundings  as  taken,  the 
distances  apart  being  computed,  and  the  discharges  were  found,  in  the  usual  manner, 
directly  from  the  observed  velocities.  In  the  low-water  series  the  cross  sections 
were  plotted  and  also  the  transverse  curves  of  velocity,  and  from  these  plots  veloci- 
_  ties  were  scaled  off  every  100  and  soundings  every  50  feet ;  from  these  the  discharges 
were  com]^uted  in  the  same  way  as  described  for  Helena  high-water  series.  On  the 
shallow  side,  the  end  velocity  station  was  generally  about  300  feet  fh>m  shore, 
with  a  sounding  of  about  10  I'eet;  two-thirds  of  this  observed  velocity  was  applied 
to  the  end  area;  on  the  deep  side  of  the  river  the  distance  out  was  about  100  feet, 
and  four-fifths  of  the  observed  velocity  at  this  point. was  applied  to  the  end  area. 
For  results  of  rating  meter  No.  34  sec  table  of  meter  ratings.  Datum  line  taken  at 
3.65  feet  on  the  standard  gauge  at  Memphis,  which  was  ttie  mean  of  8  a.  m.  and  4 
p.  m.  readings  September  29^  1891. 

Helena,  Arkansas. — The  high-water  section,  1891,  is  about  7,200  feet  below  the 
wharf  boat  and  at  the  same  place  as  the  low-water  section  of  1890;  the  high-watiet 
section  of  1890  was  about  900  feet  below  the  wharf  boat.  The  low-water  section  of 
1891  is  about  4,500  feet  below  the  wharf  boat.  (For  field  reports  see  page  3120).  For 
high-water  observations  the  sounding  and  velocity  stations  were  located  on  the 
section  line  by  sextant  angles  and  at  irregular  intervals  across  the  river.  The 
distances  out  were  computed  and  the  areas  between  soundiuj^s  found ;  these  areas 
were  summed  in  a  series  of  partial  areas  to  correspond  with  the  velocity  sta- 
tions, each  partial  area  extending  on  either  side  of  the  corresponding  velocity 
station  half  way  to  the  next  station.  Each  of  these  partial  areas  was  multiplied  by 
the  registrations  of  the  meter  at  the  corresponding  station,  reduced  to  one  second  of 
time.  These  partial  products  were  summed  and  multiplied  by  the  value  of  the  meter 
constant  a.  The  total  area  was  multiplied  by  the  meter  constant  b;  the  sum  of 
these  two  products  is  the  total  discharge  in  cubic  feet  per  second.  On  the  Arkansas 
side  of  the  river  the  distance  out  of  the  first  velocity  station  was  generally  400  or  500 
feet,  except  on  three  days,  when  it  was  about  300  feet.  For  the  first  200  feet  of  this  di^ 
tance,  or  as  far  as  the  river  bank  proper,  the  water  was  only  4  feet  deep,  but  it  then 
became  very  deep,  the  sounding  at  the  first  velocity  station  being  usually  about  80 
feet  deep  at  400  or  500  feet  out.  Where  the  distance  out  of  the  velocity  station  was 
about  4(X)  feet  or  over,  two-thirdsof  the  observed  velocity  was  applied  over  the  end  area 
as  done  heretofore  in  similar  cases,  the  observations  on  the  three  days  above  men- 
tioned agreeing  well  with  this.  On  the  Mississippi  side  of  the  river  the  last  velocity 
station  was  generally  300  to  400  feet  from  shore,  except  on  four  days  wjien  the  dis- 
tance was  about  200  feet.  The  mean  of  these  four  days  was  used  as  velocity  at  this 
distance  for  the  other  days. 

The  sounding  at  the  last  velocity  station  was  about  22  feet. 

The  time  the  meter  was  run  at  each  station  varied  from  two  to  seven  minutes,  but 
was  generally  about  two  and  a  half  minutes. 

Since  no  observations  were  made  for  rating  the  meter  this  year,  the  equation  y== 
4.1419  X  -t-  0.361  (in  which  »/=  velocity  in  feet  per  second  and  x  =  registrations  of 
meter  per  second)  was  used  in  computing  the  present  set  of  discharges ;  the  values 
of  the  meter  constants  in  this  equation  were  derived  from  reduction  in  this  office 
last  season  of  rating  observations  of  December  3  and  27,  1890. 

In  computing  datum  ureas  the  datum  line  is  taken  at  44.70  feet  on  the  Helena 
gauge,  and  datum  width  at  5,800  feet;  these  were  the  observed  stage  and  width 
March  26. 

The  other  quantities  tabulated  have  been  found  in  the  usual  way,  which  has  been 
fully  described  in  previous  office  reports. 
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la  the  low- water  Aeries  double  floats  were  used ;  the  method  of  reduction  is  similar  to 
that  deeoribed  fqr  ColuiiibilB,  Kj.  The  float  paths  were  plotted  to  a  scale  of  1  inch  to 
100  feet,  and  the  cross  sections  to  the  same  horizontal  scale  and  to  a  vertical  scale  of  1 
inch  to  20  fe^t  for  soundings  and  1  inch  to  1  foot  for  velocities.  The  soundings  were 
scaled  off  every  60  feet  and  the  velocities  every  100  feet,  except  where  the  curves 
were  irregular,  when  one-half  the  distance  was  taken. 

The  distances  out  of  the  end  velocity  stations  varied,  but  were  generally  less  than 
100  feet  from  shore ;  on  the  shallow  side  two-thirds  of  this  observed  velocity  was  ap- 
plied to  the  end  area  and  on  the  deep  side  four-fifths 

The  low- water  section  is  about  one-half  mile  above  the  high-water  section.  The 
datum  line  is  taken  in  the  low- water  series  at  4.78  feet  on  the  standard  Helena  gauge, 
and  the  datum  width  as  1,656  feet,  both  as  observed  on  September  30,  1891. 

BoherUonvills  orevasaef  353,8  miles  helmo  Cairo. — Two  sets  of  soundings  and  veloci^ 
ties  were  observed  on  the  same  day,  both  sets  of  soundings  were  combing  in  com- 
puting the  area,  but  the  velocities  were  applied  separately,  giving  two  discharges. 

In  transmitting  the  field  notes  of  these  observations  tne  district  officer  states: 
''The  crevasse  measurement  is  of  doubtful  accuracy  on  account  of  the  existence  of 
an  eddy  in  the  gap  between  the  ends  of  the  standing  levee,  in  which  the  discharge 
section  was  located.'' 

Arkansas  City,  Arkansas. — ^The  discharge  section  intersects  the  Arkansas  shore  at  the 
same  point,  and  the  Mississippi  shore  at  a  point  100  feet  below  the  section  of  1S89 
andl^. 

The  sounding  were  at  irregular  intervals  across  the  river,  and  were  located  on  the 
range  by  transit  angles^  the  transit  being  at  the  end  of  a  2,000-foot  base  on  the  Ar- 
kansas shore. 

These  soundings  v^ere  plotted,  after  being  corrected  for  enoT  of  lead  line,  and 
ordinates  scaled  Srom  these  cross  sections  every  50  feet,  and  tabulated  for  computing 
the  areas;  the  discharges  being  computed  in  the  same  manner  as  described  for  Wil- 
son Point. 

The  velocity  stations  were  at  fixed  points  300  feet  apart  on  the  section,  except  Sta- 
tions I  and  II,  near  the  Mississippi  shore.  Until  March  25  Station  I  was  90  feet  from 
the  bank,  but  after  that  date,  on  account  of  snags  near  the  bank,  velocities  for 
Station  I  were  generally  taken  152  feet  irom  bank,  and  only  12  feet  below  the  sur- 
face, the  depth  at  that  point  being  about  40  feet.  Velocities  for  several  days  were 
also  observed  at  Bix-tentns  depth  128  feet  from  the  bank.  The  observer  remarks  that 
tills  was  the  ''  center  of  mass  of  the  partial  sectloh."  From  these  observations  veloci  - 
ties  were  deduced  for  the  point  90  feet  from  the  bank  at  six-tenths  depth.  The 
observer  estimates  the  velocity  at  the  Mississippi  bank  to  be  five- tenths  or  six-tenths 
of  that  observed  at  152  feet  out.  It  was  assumed  that  the  mean  velocity  for  131 
feet  out  was  one-half  the  velocity  observed  at  152  feet  from  the  bank. 

From  March  25  to  April  20,  inclusive,  observations  for  Station  II  were  taken  at 
376  feet  instead  of  330  feet  from  the  bank,  the  latter  beinj^  the  regular  distance.  Fur 
these  days  velocities  at  330  feet  were  deduced  from  velocities  observed  at  376  feet. 

Station  XII  was  96  feet  from  the  Arkansas  bank,  and  the  velocity  observed  at  this 
station  was  applied  from  the  bank  to  midway  between  Stations  XII  and  XI.  On 
May  1  and  5  float  observations  were  made  for  determining  the  direction  of  the  cur- 
rent near  the  discharge  section ;  the  plots  show  the  average  direction  of  the  floats 
to  be  about  10^  30^  from  a  normal.  This  indicates  that  the  velocity  as  observed  on 
the  cross  section  is  about  1^  per  cent  too  large,  but  no  correction  has  been  made  for 
this  in  the  final  reduction. 

The  velocities  were  observed  with  the  Price  current  meters  at  six-tenths  depth, 
and  generally  for  five  minutes  at  each  station.  Meters  Nob.  4,  5,  and  6  were  used 
during  the  season ;  the  results  of  the  ratings  are  given  on  page  3143.  For  notes  on  these 
ipeters  see  under  Wilson  Point,  and  also  report;  of  Mr.  Uoopes  in  Report  Chief  of 
Engineers,  1891,  page  3660. 

For  measuring  discharges  the  meters  were  used  as  follows:  Meter  No.  4,  March  25 
and  27,  May  2  to  7;  meter  No.  5,  March  6  to  11,  and  March  28  to  April  30j  meter  No. 
6,  March  12  to  24  and  May  8  to  12,  dates  inclusive.  The  rating  nearest  in  date  was 
used  for  each  discharge  (except  where  meter  was  cleaned  or  altered),  the  same  as  at 
Wilson  Point. 

Meter  No.  4  was  rated  March  26,  but  the  results  were  so  discordant  they  could  not 
be  used :  the  discharges  measured  with  this  meter  March  25-27  are  apparently  woith- 
less,  and  are  not  printed;  the  observer  also  rejected  them  on  account  of  their  dis- 
cordance. 

The  datum  line  is  taken  at  41.73  feet  on  the  standard  gauge  as  tabulated ;  datum 
width  taken  as  3,416  feet,  which  was  the  observed  width  May  8.  For  reports  on  field- 
work  see  Report  Chief  Engineers,  1891,  pages  3658  and  3660. 

Wilson  Pointy  Louisiana  flow  water  of  1890,  and  high  and  low  waters  of  1891, — The  dis- 
charge section  used  is  100  feet  above'the  section  used  during  high  water  of  1890. 

The  soundings  were  at  irregular  inter\'als  across  the  river;  in  1890  these  soundings 
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were  located  by  transit  angles  from  the  end  of  a  1,600-foot  base  on  the  Louisiana 
shore ;  in  1891  they  were  located  from  the  boat  by  sextant  angles  to  l^OOO-foot  bases, 
one  base  on  either  shore,  each  base  being  used  half  way  across  the  river.  On  April 
30  the  soundings  were  located  simultaneously  1)y  the  two  methods,  the  transit  on 
shore  with  1,600-foot  base,  and  the  sextant  in  boat  to  1,000-foot  base;  the  results 
show  a  close  agreement,  the  difference  ranging  from  0  t>o  39  feet,  the  latter  being, 
however,  exceptional,  generally  the  difference  not  exceeding  6  feet ;  the  mean  difier- 
enoe  of  94  sets,  including  the  extreme  case  above  noted,  is  2.3  feet. 

The  distances  out  of  tlie  soimdings  were  comput>ed  and  cross  sections  plotted  t<o  a 
scale  of  1  inch  to  200  feet  horizontal  and  1  inch  to  20  feet  vertical.  From  these 
plots  ordinates  were  scaled  off  at  intervals  of  50  feet,  arranged  so  that  every  seventh 
scaled  sounding  coincided  with  a  velocity  station.  These  scaled  soundings  were 
tabulated  and  the  partial  areas  computed. 

The  velocity  stations  were  300  feet  apart  (except  Stations  land  II,  which  were  250 
feet)  and  always  at  the  same  place.  The  end  velocity  stations  in  the  high-water 
observations  were  88  and  154  feet  from  the  Mississippi  and  Louisiana  shores,  respee- 
tively.    In  the  low- water  sets  the  distances  from  snore  varied  from  50  to  250  feet. 

The  velocity  as  observed  at  each  strati  on  was  applied  to  the  corresponding  partial 
area;  this  partial  area  extended  on  either  aide  of  the  station  half  way  to  the  actjacent 
stations.  Each  partial  area  was  multiplied  by  the  registrations  per  second  of  the 
meter  at  the  corresponding  station  and  the  sum  of  these  partial  products  was  mul- 
tiplied by  the  value  of  the  meter  constant  a;  to  this  product  was  added  the  area 
multii>lied  by  the  meter  constant  b,  the  sum  being  the  total  discharge  per  second. 

During  the  high  water  the  entire  banks  between  the  main  levees  were  overflowed. 
The  field  notes  of  this  discharge  over  banks  being  incomplete*  the  field  results  were 
adopted  and  are  given  in  the  tabulation  as  made  up  by  the  observer,  who  evidently 
interpolated  for  days  when  it  was  not  observed. 

The  Price  current  meter  No.  6  was  used  for  all  the  high- water  observations  except 
M^  7,  when  No.  5  was  used.    No.  5  was  also  used  for  all  the  low-water  observations. 

The  meters  were  rated  frequently  and  the  results^  derived  from  final  reduction  in 
this  office  by  the  method  of  least  squares,  are  given  m  the  appended  table,  page  3143. 
The  table  shows  that  the  rates  of  the  same  meters  are  very  different.  In  seeking  to 
explain  these  difterences  Mr.  T.  C.  J.  Bailey,  who  was  assistant  to  the  surveyor, 
Mr.  Richards,  during  time  observations  were  taken,  under  date  of  January  4,  1892, 
writes:  '^The  larger  values  of  the  coefficients  a  and  b  for  meter  No.  5  found  at  Hun- 
tington from  those  found  at  Wilsons  Point,  1  think,  are  due  to  the  fact  that  at  the 
former  j^lace  only  the  lower  bearings  were  oiled,  for  fear  of  injuring  the  electrical 
conneotion,  while  at  the  latter  place  both  bearings  were  oiled. 

In  the  case  of  meter  No.  6,  both  upper  and  lower  bearings  were  oiled,  except  in 
the  rating  of  Ma^  8,  1891,  when  only  the  lower  ones  were.  I  have  found  that  the 
stiffness  of  the  oil  used  has  a  marked  effect  upon  these  coefficients.  It  has  been  our 
practice  recently  to  use  pure  vaseline  in  the  upper  bearings  and  sperm  oil  in  the 
lower,  although  I  believe  good  sperm  or  watch  oil  to  be  preS^rable  both  above  and 
below.  Probably,  however,  the  differences  in  the  ratings  are  due  more  to  unequally 
worn  bearings  than  to  any  other  cause.  It  is  found  that  with  the  same  impulse 
meter  No.  6' spins  different  lengths  of  time  at  different  inclinations,  spinuinf  the 
longest  held  with  both  axes  horizontal,  an  indication  of  bad  bearings.  The  oase 
lines  were  cheeked  before  each  rating,  and  being  temporary  could  not  now  be  re- 
measured.'' 

From  the  foregoing,  it  appears  that  the  meters  were  not  always  in  the  same  condi- 
tion, hence  it  was  decided  to  use  the  rating  for  each  discharge,  nearest  in  date  to 
that  discharge  observation.  This  was  also  done  in  the  last  low-water  series,  since 
a  very  marked  diff'erence  appears  in  the  rate  of  meter  No.  5  after  it  was  reported  as 
being  thoroughly  cleaned. 

The  field  notes  of  the  low- water  observations  of  1890  were  received  in  this  office  for 
reduction  January  11,  1892,  together  with  notes  of  a  meter  rating  of  January  19, 
1891 ;  this  rating  was  used  in  computing  the  three  discharges. 

The  meter  was  jjenerally  run  for  five  or  six  minutes  at  each  velocity  station  and  at 
six-tenths  depth  for  all  the  work.  January  9,  1892,  the  third  district  officer,  refer- 
ring to  these  meters,  states  that  he  considers  them  unreliable  and  has  ordered  two 
new  ones.     (For  field  reports  see  Report  ('hief  Engineers,  1891,  page  3658.) 

In  all  the  earlier  series  at  this  place,  the  readings  tabulated  under  ''local  gauge" 
are  elevations  of  the  water  surface,  at  the  discharge  section,  above  a  plane  at  the 
same  elevation  as  the  zero  of  the  Lake  Providence  gauge,  which  is  89.62  feet  above 
the  Cairo  datum  plane,  survey  Mississippi  River. 

It  appears  from  levelings  to  bench  marks  in  April,  1892,  that  a  change  was  made 
in  the  local  guage  in  1890,  which  affected  the  readings  beginning  with  the  low  water 
of  that  year ;  this  error  ha^  been  correcte<l  in  the  tabulation  for  the  low-water  series, 
but  the  high- water  series  was  already  computed  and  printed,  and  since  the  error 
only  affected  the  datum  quantities,  uo'corroetion  has  been  made.    Therefore^  to  re- 
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diice  the  local  gange  readings  of  this  high- water  series  to  Agree  with  the  low-water 
series,  and  also  with  former  publications,  subtract  0.25  of  a  foot.  The  datnm  ?ine 
has  been  takei  at  41.83  feet  on  the  local  ^auge  as  tabulated.  The  datum  width  ha« 
been  taken  as  ;i,788  feet,  and  the  Klope  ot  the  banks  assumed  to  be  uniform  down  to 
10.5  feet  on  the  local  gauge,  at  which  height  the  width  has  been  taken  as  3,632  feet 
for  computing  the  datum  areas  of  the  last  low-water  series. 

On  October  19  the  siibRurface  floats  ^were  run  to  determine  the  direction  of  the 
current  near  the  discharge  section.  The  results  showed  the  general  direction  of  the 
current  to  be  about  12^  Irom  a  normal,  the  deflection  being  all  in  the  same  direction. 
This  would  indicate  that  the  discharges,  as  computed  from  meter  observations  on. 
the  secflon  are  about  2  per  cent  too  large;  no  correction,  however,  has  been  applied 
for  error  from  this  source. 

The  observer  attributes  the  deflection  of  the  current  to  the  presence  of  bars  above 
and  below  the  discharge  section. 

Louisiana  Bendy  Louisiana, — One  discharge  was  measured  here  October  19, 1891 ;  the 
velocity  stations  were  from  150  te  300  feet  apart.  The  reduction  was  made  in  the 
some  way  as  for  Wilson  Point.  __  ♦ 

Natchez.  Misnasippi. — The  velocity  and  sounding  stations  were  coincident  and  al- 
waj'S  at  tlie  same  places.  They  were  located  on  the  section  by  means  of  fixed  signals 
on  shore,  and  from  April  4  a  sextant  was  used  in  addition  to  the  range  signals.  The 
distance  between  stations  varied  from  98  to  233  ieet;  the  end  stations  were  about 
60  and  80  feet  from  shore. 

The  Price  meter  No.  25  was  run  at  each  station  for  two  and  tliree  minutes.  At  Sta- 
tions 4  to  9,  cyvering  the  deepest  part  of  the  river,  the  meter  was  at  two-tontlis 
depth,  and  at  stations  nearer  shore  was  at  from  three-tenths  to  six-tenths,  except  on 
one  day  when  Stations  1  and  2  were  taken  at  seven-tenths  depth.  The  note  book 
contains  a  table  of  coeflicients  to  reduce  velocities  at  different  depths  to  velocity  at 
six-tenths  depth,  which  was  stated  to  be  derived  from  observations  of  Mr.  Price  in 
1883.  This  table  was  used  in  the  final  reduction  and  is  as  followH :  To  reduce  veloci- 
ties to  six-tenths  depth  multiply  by  the  following  co-eflicients :  .^ 

Two^tenths,  depth 0.986 

Three-tenths,  depth 0.984 

Four-tenths,    depth 0.9875 

Five-tenths,  depth 0.996 

Seven-tenths,  depth 1.015 

Since  the  sounding  and  velocity  stations  were  coincident,  the  mean  of  the  veloci- 
ties, as  observed  or  reduced,  at  two  consecutive  stations,  wa«  applied  to  the  included 
area.  The  discharges  so  obtained  were  corrected  approximately  by  the  same  formula 
as  in  1889  and  1890;  the  correction  was  from  -f-  2,000  to  -f-  3,000  ciibic  feet  per  second 
for  a  total  discharge.  Four-flfths  of  the  velocities  observed  at  the  end  stations  was 
applied  to  the  end  areas.  The  datum  line  was  taken  at  46.50  feet  on  the  gauge,  and 
the  datum  width  as  2,135  feet;  both  as  observed  on  April  11. 

The  rating  of  meter  No.  25,  March  25, 1891,  was  used,  see  table  of  ratings  for  values. 
The  rating  of  March  8, 1890,  y  =  3.9515  x  -^  0.393,  was  used  for  meter  No.  23.  Mr.  B.  J. 
Oliveira  was  observer  until  April  SI;  after  that  Mr.  O.  Ed.  Mott  was  the  observer. 
Slope  observations  were  made  at  time  of  discharge  measurements,  but  the  level 
connections  between  the  gauges  was  not  made  until  March  and  April,  1892.  The 
results  are  given  in  the  accompanying  slope  table. 

Red  River  Landing,  Louisiana. — The  discharge  section  was  at  the  same  place  as  in 
1889  and  1890. 

The  velocity  and  sounding  stations  were  coincident  and  at  the  same  places  on  the  sec- 
tion. Stations  were  200  feet  apart  excvpt  near  the  shore  they  were  100  feet  apart.  The 
end  stations  were  about  80  and  100  feet  from  shore  in  the  high-water  series,  in  the 
low-water  series  the  station  nearest  the  left  bank  was  about  330  feet  fnmi  shore,,  the 
sounding  at  that  point  being  only  about  7  feet,  at  the  other  side  the  distance  out  was 
about  116  feet. 

The  meters  were  nm  for  three  minutes  at  six-tenths  depth;  meter  No.  23  being 
used  for  high-  water,  and  No.  25  for  low- water  scries.  For  No.  23  the  results  of  rating 
of  March  8,  1890  (y  =  3.9515  x  -f  0.393),  were  used.  For  No.  25  same  values  as  for 
Nutchez  were  used. 

The  discharges  were  computed  in  the  manner  described  for  Natchez.  The  formula 
correction  varied  from  about  —  300  to  -f  800  cubic  feet  per  second  for  each  total  dis- 
charge. 

Deitum  line  taken  as  formerly,  at  48.50  feet  on  the  standard  gange,  datum  width 
assumed  to  be  3,995  feet  at  that  height  and  3,860  feet  at  24  feet  on  the  gauge,  for  com- 
puting datum  areas. 

The  discharge  over  bank  was  on  line  of  discharge  section  on  the  right  bank  and 
partly  around  the  end  of  an  old  levee ;  the  discharge  was  all  between  the  main 
levees. 


3126       REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  8.  ARMY. 

Mr.  G.  Ed.  Mott  was  observer  until  April  2  and  on  April  20;  Mr.  W.  G.  Price 
was  observer  from  April  7  to  16;  Mr.  B.  J.  Oliveira  was  observer  during  low  wat%r. 

The  slope-gauge  observations  were  made  in  April,  1891,  and  the  level  connections 
made  in  March.  1892,  by  Mr.  G.  Ed.  Mott. 

Simmesporij  Louisiana, — The  high-water  discharge  section  was  at  the  same  place  as 
in  1889  and  1890,  that  is,  about  700  feet  below  Dam  No.  3.  The  observer  states  that 
the  low-water  section  is  about  midway  between  Dams  Nos.  1  and  3. 

The  sounding  and  velocity  stations  are  coincident  and  mainly  100  feet  apart;  near 
the  shores  they  are  about  50  feet  apart. 

Price  meter  No.  23  was  used  for  all  discharges,  except  April  27^  when  No.  25  was 
used ;  for  rating  of  No.  25  see  table.  For  meter  No.  23,  the  equation  y  =  3.9515  x  -}- 
0.393  was  used  for  the  high'water  discharges^  and  y  =  4.1701  x  +  0.188  for  the  low- 
water  discharges;  these  are  derived  from  rating  observations  of  March  8,  1890;  the 
first  using"  all  the  observations,  and  the  second  using  a  group  of  the  lowest  veloc- 
ities, since  the  river  velocities  were  very  low,  during  low  water  being  less  than 
1  foot  per  second,  while  the  lowest  velocity  observed  in  the  rating  was  1.6  feet  per 
second.  • 

The  meters  were  run  at  six-tenths  depth  except  on  April  13,  when  the  meter  was 
at  four-tenths  depth ;  to  reduce  this  to  six-tenths  depth,  .013  of  the  observed  velocity 
was  deducted. 

The  time  of  an  observation  was  three  minutes  at  each  station,  except  in  a  few 
oases,  when  the  time  was  six  minutes.  The  discharges  have  been  computed  in  the 
same  manner  as  described  for  Natchez.  The  formula  correction  was  from  0  to  -f  1^200 
cubic  feet  per  second  for  the  high-wat«r  discharges ;  no  correction  was  applied  to 
the  low-water  discharges.  The  high-water  datum  line  is  taken  at  32.30  feet  on  the 
standard  Simmesport  gauge  and  the  datum  width  as  885  feet.  The  low-water  datum 
line  is  taken  at  0.1  foot  on  standard  Simmesport  gauge,  the  low- water  readings,  as 
tabulated,  are  taken  from  the  standard  record,  since  the  gauge  record  in  the  field 
book  was  incomplete;  the  low-water  datum  width  is  taken  at  752  feet,  as  observed 
October  16,  1891.   . 

Mr.  G.  Ed.  Mott  was  the  observer  from  March  9  to  30  and  on  April  17 ;  Mr.  W.  G. 
Price  was  observer  from  April  4  to  15 ;  Mr.  R.  Y.  Briggs  was  observer  April  27  and 
October  16  to  November  20. 

Slope  was  observed  at  the  time  of  high-water  discharges,  and  the  level  connec- 
tions made  by  Mr.  Mott  after  the  water  had  receded. 

CarrollioUy  Louisiana. — The  sketch  of  discharge  section  accompanying  the  field 
notes  shows  the  Carrollton  section  at  apparently  the  same  place  as  in  1890;  dis- 
charges were  also  measured  at  Henry  Clay  avenue,  which  is  about  2^  miles  below 
the  regular  section  and  about  one-quarter  mile  below  the  lower  end  of  the  Ames 
Crevasse;  for  field  report  of  Mr.  William  Garvin,  assistant  engineer,  see  Report 
Chief  Engineers,  1891,  page  3715. 

The  sounding  and  velocity  stations  are  coincident,  and  at  the  Carrollton  station 
from  30  to  200  feet  apart;  mainly  being  100  or  200  feet  apart. 

At  Henry  Clay  avenue  they  are  100  feet  apart.  The  end  stations  are  about  100 
And  180  feet  from  shore  at  Carrollton,  and  56  and  85  feet  at  Henry  Clay  avenue. 

Price  meter  No.  22  was  run  at  six-tenths  depth  and  for  two  minutes  at  each  sta- 
tion ;  see  table  of  meter  ratings  for  values  of  constants. 

The  discharges  have  been  computed  in  the  same  way  as  at  Natchez.  The  formula 
correction  was  from  -{- 1,200  to  -f-  2,500  cubic  feet  per  second  for  each  total  discharge 
at  Carrollton  and  from  -|-  500  to  -|-  2,100  at  Henry  Clay  avenue.  Four-fifths  the  ve- 
locity observed  at  the  end  stations  was  applied  to  the  end  areas,  except  at  the  Car- 
rollton station  180  feet  out,  for  which  two- thirds  velocity  was  used. 

At  Carrollton  the  datum  line  is  taken  at  13.54  feet  and*  datum  width  at  2,365  feet; 
at  Henry  Clay  avenue  the  same  datum  line  is  taken  and  datum  width  at  2,080  feet, 
the  standard  Carrollton  gauge  being  used  for  both  sections  in  the  tabulation. 

The  observer  attributes  the  large  variations  in  discharges  obtained  at  Henry  Clay 
avenue,  to  the  eddies  or  irregularities  in  the  current  produced  by  the  crevasse. 

When  not  otherwise  stated,  results  given  in  this  appendix  are  derived  fh>m  final 
reduction  at  the  office  of  the  secretary,  Mississippi  River  Commission. 
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Slope  ohaervatiom,  MUsisaippi  Eiver,  MemphiB,  Tenn,* 


Maximum  surface  ve- 
locity in    feet    per 
second. 

1 

Slope,  sine  of  inclination. 

Date. 

Between 

g<iiigos 
f  aud  2. 

Between 
gauges 
1  and  3. 

Between 

Between 
gauges 
2  and  4. 

f 

Atgauge 
Xo.  4. 

Atgauge 

1891. 
SeT>t.29 

.0000009 

63 
49 
00 
63 
84 
49 
00 
21 
-84 
—84 
21 
63 
63 
49 
104 
49 

.0000102 
133 
112 
102 
102 
122 
122 
U2 
102 
102 
041 
051 
102 
092 
122 
082 
092 
122 

30 ' 

Oct     1 ' 

2 

3.01 

2.30 

.0000100 
100 
084 
115 
092 
092 
097 
046 
046 
100 
100 
107 
100 
107 
107 

.0000126 

3 

149 

5 

2.43 
2.30 
2.82 

1.99 
1.99 
L97 

094 

6 

126 

8 

126 

0 

137 

10 

2.74 
2.43 
2.89 
8.20 
2.82 
8.23 
8.28 

1.66 
1.85 
1.64 
1.72 
1.78 
1.85 
1.87 

103 

12 

114 

13 

126 

14 

137 

15 

114 

16 

126 

17 

126 

19 

126 

21t 

2.68 

1.72 

137 

'Besnlts  of  reduction  at  office  of  second  district  engineer. 

t  Oct.  21  the  maximum  surface  velocity  at  gauge  No.  5  was  2.82,  and  the  slope  between  gauges  1  and 
6  was  .0000348. 
NonL— For  field  report  see  page  3120. 


Slope  oJfservaticns,  Miaau8ippi  Eiver,  Helenaf  Ark,^ 


Maximum 

surface  velocity  in  feet 
per  second. 

Slope,  sine  of  inclination. 

Date. 

Between 

gauges 

A  andD. 

Between 

U.  S.  gBuge 

andD. 

Between 

gauges 

(fondD. 

At  Gauge 

At  TJ.  S. 
gauge. 

At  Qauge 
D. 

1891. 

2.941 
2.941 
2.912 

8.760 
3.530 
3.093 

.0000267 
320 
191 

.0000303 

200 

9 

248 

R                            

A 

2.941 
3.000 
8.061 
3.093 
3.061 

3.530 
8.704 
8.333 
3.425 
8.333 

290 
230 
•       267 
260 
245 
836 
230 
259 
252 
275 
283 
222 
237 
150 
284 
276 
252 
253 
268 
253 
143 
252 
245 
245 
245 
245 
268 
268 

282 

7 

160 

fi 

238 

10 

201 

19 

••••••1««««» 

190 

13 

236 

14 

3.489 

2.987 
2.857 
2.655 
2.679 
3.030 
2.884 
3.125 
2.941 
2.655 

8.226 
8.261 
2. 728 
2.804 
3.253 
8. 030 
8.192 
8. 158 
2.970 

.0000336 

224 

11 

282 

16 

3.449 
3.449 

348 
353 
356 
339 

270 

17 

273 

io          

232 

20 

3.530 

213 

oi               ,                  

100 

22         

360 
370 
365 
365 

236 

23 

3.370 

218 

91          

218 

26 

3.530 

2.830 
.      2.728 
2.752 
2.542 
3.226 

3.226 
3. 191 
3,  OoO 
2.912 
3.371 
3.000 
3.  'S-.'.Q 
8.  OSK) 
3.0U0 
8.030 
3.290 
2.942 

213 

28       

236 

29 

3.530 

363 

224 

30 

213. 

Wnv     ^ 

120 

XIOv.   o.. ••■•.•••••....-.. ... 

4 

3.400 

2.728 
2.800 
2.830 
2.550 
2.590 
2. 730 
2.400 

356 

236 

R 

248 

6 

3.220 

355 

•  -• 

224 

7                     ..               

218 

9 

2.860 

368 

213 

10 

224 

11 

2.913 

381 

225 

*  Results  of  reduction  at  office  of  second  district  engineer. 
KoTl.— For  field  report  see  page  3120. 
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Slope  ob$ervation9,  JdUsissippi  Biver, 

BSD  BIVEB  LANDING. 


Mar.  18, 
20. 

24. 


V- 
Apr.  2. 

10. 

13. 

10. 

28. 


Date. 


1801. 


Bank. 


Right 
I^ft. 
Kisht 
Left. 
Right 
Left. 
Right 
Left. 
Right 
Left . 
Right 
Left. 
Right 
Left. 
Right 
Left. 


Between 
gauges 
2  and  3. 


.0001006 
.0000735 
.0000009 

848 
.0000968 

OU 

. 0001119 

1001 

.0001066 

1107 

.0001042 

068 

.0001032 

1037 

.0000998 

892 


Between 

faueea 
ana  6. 


.0000472 

384 
.0000467 

470 
.0000399 

411 
.0000212 

624 
.0000424 

608 
.0000421 

648 
.0000450 

629 
.0000612 

764 


Between 
gauges 
land  3. 


.0000786 
565 

.0000728 
665 

.0000784 

671 
.0000746 

770 
.0000796 

817 
.0000786 

818 
.0000792 

840 
.0000795 

830 


RED  RIVER  LANDING  AND  BOWS  LANDING. 


Apr.  20, 11:15  a.m. 
20,11:30  a.m. 
28,10:15  a.m. 
28,10:30  a.m. 


Left. 
...do 
...do 
...do 


.0000349 
848 


854 


NATCHEZ. 


Apr.  11 
13 
14 
15 


Left . 
...do 
...do 
...do 


.0001456 
1308 
1353 
1858 


ATCHAFALATA  BIVEB,  AT  SIMMESPOBT,  LA. 


Mar.  17. 
10. 


23. 
25. 
28. 


30. 


Apr.  4. 
6. 


0. 
11. 
15. 
17. 
27. 


Left. 
Right 
Left  . 
Right 
Left. 
Right 
Left. 
Right 
Left. 
Right 
Left. 
Right 
Left: 
Right 
Left. 
Right 
Left. 

f^t 

Right 
Left. 
Right 
Left. 
Right 
Left. 
Bight 


.0001032 
1430 
1389 
1359 
1B29 
1841 
1519 
1511 
1444 
1619 
1381 
1392 
1545 


.0001826 
1402 
1366 
1249 
1407 
1749 
1321 
1413 
1341 
1413 
1244 
1321 
1275 


.0001867 

537 
1418 

542 
1375 

579 
1313 

564 
1302 

583 
1513 

565 
1435 

608 
1470 

624 
1401 

611 
1532 

642 
1824 

644 
1362 

619 
1431 

600 


KoTB.— Middle  gauge  was  at  discharge  section. 
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Slope  gauges,  1891.  * 

SED  RIVER  LANDING,  LA 


Right 


Bank. 


Bietanoe  be-  {  Diatanoo  be-    Distance  Ihs- 

tween  gauges  tweeu  gauges  twees  ganges 

1  ana  2.  2  and  3.  1  and  3. 


Fett. 


G.639 
5.324 


SIMMESPORT,  LA. 


Lea.. 
BigUt 


2,693 


1.961 


4.654 
0:904 


*  Distance  between  gauges  at  Natobes,  Hiss.,  ia  3,600  feet}  at  Red  River  Landing  and  Rows  Landing 
It  it  36,007  feet 
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Addbmpa. 

Note. — In  Capt.  Leach's  annual  report  for  1890  the  discharge  tahle  for  Helena 
shows :  April  3,  discharge  over  bank  37,870  cable  feet  per  second,  Austin  crevasse ; 
April  If  discharge  over  oank  11,205  cubic  feet  per  second,  Louisville,  New  Orleans 
and  Texas  Railway. 

The  body  of  the  report  contains  the  statement  that  the  flood  passed  Helena  ''en- 
tirely in  the  channel,''  dbd  also  a  table  showing  discharge  ''out  of  channel"  47,000 
cubic  feet  per  second. 

In  reports  of  operations,  second  district,  March  and  April,  1890,  the  following  re- 
sults of  measurement  made  April  3  of  crevasse  at  Austin,  Miss.  (289  miles  below 
Cairo),  which  occurred  on  the  night  of  April  1,  are  given: 

Width feet..  270 

Maximum  depth do...  49 

Mean  velocity feet  per  second..  4 

Area square  feet . .  9, 350 

Discharge cubic  feet  per  second. .  37, 370 

It  is  stated  under  date  of  April  30  that  the  crevasse  did  not  enlarge  after  the 
above  measurement  was  made. 

The  dischargre  "over  bank"  Louisville,  New  Orleans  and  Texas  Railway  is  appar- 
ently included  in  the  47,000  cubic  feet  "out  of  channel"  given  above;  no  record  of 
the  measurement  of  this. 


BesulU  of  dUoharge  observations,  Mississippi  River,  Wilsons  Point,  La. 
[Field  notes  received  at  secretary's  office,  January  11, 1892.] 


V 
3^ 

Cross  section  of  discharge. 

Width. 

Mean 
velocity 

per 
second. 

Dis- 
cbarge 

per 
second. 

Direction  and 
force  of  wind. 

No.  of  velocity 
stations. 

• 

Date. 

Water 
area. 

Depth. 

Mean. 

Maxi. 
mum. 

1890. 
Dec.  28 
29 
30 

Ftet. 
9.3 
9.2 
9.6 

Sq.  feet. 
78, 536 
78,897 
78,830 

Feet. 
21.6 
21.6 
21.6 

Feet. 
52.0 
52.0 
52.0 

Feet. 
3,650? 
8,6507 
8,650? 

Feet. 
3.292 
3.336 
3.290 

Cvibiefeet. 
258,  573 
263, 191 
259,301 

Vll—Light. 
VII.— Very  light 
VII.-L't  to  st'g. 

12 
12 
12 

72 
70 
76 

Note.— Mr  W.  P.  Richards.  a.ssiatant  engineer,  chief  of  party.  Discharge  section  100  feet  above 
high-water  section  of  1890.  VelociMos  measured  with  Price  current  meter  ^o.  5,  at  six-tenths  depth. 
Bating  of  January  19,  1891,  y  =  3.7708  x  -f  0.2026  used. 


Appendix  4. 1. 

Memorandum  of  low  waters  of  1891  surpassing  former  records. 


River. 


Mississippi . 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Atchafalaya 

Old 

Bed 

Do 

8t  Francis.. 
Wabash  .... 


Station. 


Hastings,  Minn 

Chester,  HI 

Cottonwood  Point 

Mhoon  Led^e,  Mihs  . . . 
Sunflower  l^ge,  Miss 

St.  Joseph,  La 

Plaquemine.  La 

Donaldson  vllle.  La 

College  Point,  La 

Fort  Jackson,  La 

Simmsport,  La 

Tumbnll  Island,  La  . . 

Garland,  Ark 

Shreveport,  La 

Wittsburg,  Ark 

Mount  Cannel,  111 


Date. 


Nov.  21-22, 1891  ... 
Dec.  6-7, 12-13, 1801 

Nov.  7-8, 1891 

Nov.  7-15, 1891  .... 
Nov.  9  snd  14, 1891 
Nov.  15-16, 1891  . . . 

Nov.  13, 1891 

Nov.  6, 1891 

Oct.  21, 1891 

Nov.80,1891 

Nov.8,1891 

Nov.  7,1891 

Nov.  20, 1891 

Nov.  14, 16, 20, 1891 
Nov.8and7, 1891. 
Nov.  7  and  9, 1891  . 


Gauge 
reading. 


Feet. 

—0.65 
0.9 

—0.40 

— L60 
2.10 

-4.0U 
0.20 
L70 
0.00 
0.50 

—1.60 
0.10 
2.12 

—1.50 

—3.52 
0.40 
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Appendix  5. 

report  of  captain  8.  w.  roessler,  corps  of  ttnglnekrs^  on  operations  in 

first  and  second  districts. 

United  States  Engineer  Office, 

Memphis,  Tenn.,  May  S3, 189ft, 

Sir  :  I  have  the  honor  to  submit  the  following  report  of  operations  in  the  first  and 
second  districts  for  the  period  of  May  31, 1891,  to  May  31,  1892. 

first  district. 

The  district  extends  from  the  mouth  of  the  Ohio  River  to  the  foot  of  Island  No. 
40,  a  distance  of  220  miles. 

ColumbtM.  Kentucky,  SI  miles  below  Cairo. — The  work  of  improvement  consists  of 
five  spur  dikes,  built  in  1889-'90,  to  protect  about  2,200  feet  of  bank  which  i^^as 
threatening  to  cave.  No  injury  to  the  dikes  has  been  noted  and  no  further  work  is 
required. 

Hickman,  Kentucky,  S6  miles  beloic  Cairo. — A  continuous  revetment  about  1^000  feet 
long  was  placed  in  October,  1890.  Nothing  has  been  done  since.  Up  to  this  year's 
flood  no  injury  had  been  done,  except  a  slight  undermining  at  the  lower  end  by  an 
eddy.  The  Commission  have  directed  that  additional  ballast  be  placed  on' the 
revetment  above  low  water.  The  stone  for  fhis  has  been  stored  on  the  bank  and 
will  be  distributed  over  the  revetment  at  the  low  water  next  season. 

Netv  Madrid,  Missouri,  71  miles  below  Cairo. — ^The  survey  ordered  by  the  Commission 
at  its  meeting  November  6,  1890,  was  made  September  and  October,  1891,  and  a  re- 
port thereon,  with  an  estimate  of  the  cost  of  protecting  the  town  against  a  caving 
bank,  has  been  submitted  to  the  president  of  the  Commission  in  a  separate  com- 
munication. 

Plum  Point  Beach,  147-186  miles  below  Cairo. — Under  this  title  works  of  improve- 
ment have  been  executed  at  various  points  over  the  stretch  of  river,  about  20  miles 
lon^,  between  Daniels  Point  and  Craighead  Point,  and  since  the  date  of  the  last  An- 
nual Report  the  improvement  has  been  continued  by  new  bank  revetments  in  Fletcher 
Bend,  Ashport  Bend,  and  Osceola  Bar,  and  by  considerable  repairs  to  the  old  works. 

Fletcher  Bend. — The  revetments  in  place  in  this  bend  at  the  date  of  last  report 
consisted  of  two  sections,  one  a  continuous  revetment  about  7,800  feet  long  protect- 
ing the  upper  portion  of  the  bend,  the  other  an  interrupted  system  of  revetment  pro- 
tecting about  5,200  feet  of  bank  in  the  lower  part  of  the  bend.  Between  the  two 
sections  there  was  an  interval  of  about  4,000  feet  of  unprotected  bank,  and,  as  the 
caving  was  very  active  and  rapidly  giving  the  bank  line  an  awkward  shape  with 
respect  to  the  protected  banks  above  and  below,  the  closing  of  this  gap  was  made  the 
first  work  of  the  season. 

The  bank  was  cleared  of  its  heavy  timber  in  June,  and  grading  was  commenced 
as  soon  as  the  stage  of  river  permitted,  on  August  4. 

The  grading  was  slow  and  difficult,  on  account  of  the  many  deep-seated  stumps 
encountered,  and  taxed  the  capacity  of  two  graders  to  keep  ahead  of  the  revetment 
party.  Mat  construction  was  commenced  on  the  10th,  and  continued  under  favora- 
ble conditions  of  river  to  its  completion,  on  October  14,  when  the  last  mat  was  sunk. 
The  paving  was  carried  up  to  about  10- foot  stage,  and  then  discontinued  on  account 
of  lack  of  stone.  It  was  subsequently  carried  up  to  an  average  height  of  about  18- 
foot  stage,  with  several  points  as  low  as  the  15-foot  stage.  The  total  length  of  bank 
protected  was  4,334  linear  feet. 

The  form  of  protection  used  consisted  of  a  subaqueous  mat  200  feet  wide  below 
the  zero  contour,  a  connecting  mat  woven  into  the  subaqueous  mat  before  sinking, 
to  cover  the  zone  from  the  zero  contour  to  the  actual  water  line,  and  a  shore  paving 
of  riprap  stone  10  inches  thick  placed  on  a  3  to  1  slope. 

Considerable  repair  work  has  been  done  on  the  old  revetment  in  this  bend.  Two 
breaks  in  the  shore  work,  where  the  material  had  washed  out  through  the  mattress 
and  allowed  the  mattress  to  settle,  were  corrected  and  the  slope  restored  by  crib 
mats  heavily  ballasted  with  stone.  A  third  break  below  the  water  line  was  repaired 
by  a  mat  100  by  225  feet,  and  additional  ballast  was  placed  on  the  shore  mattress  of 
ail  four  sections  of  the  interrupted  revetment. 

Osceoln  Bar  revetment. — The  original  project  of  1890  contemplated  building  7,000 
feet  of  revetment,  beginning  at  the  lower  end  of  the  bar,  where  the  caving  was  most 
active,  and  extending  upstream  to  and  above  the  point  where  the  current  from  the 
crossing  above  set  against  the  bank,  and  4,500  feet  of  revetment  was  placed  that  sea- 
son. During  the  past  season  the  revetment  has  been  extended  upstream  1,000  feet, 
the  further  extension  of  1,500  feet  contemplated  in  the  original  project  being  ren- 
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dered  annecessary  by  the  position  of  the  crossiug  after  the  flood  of  1891,  which  was 
over  2,000  feet  below  its  position  in  1890. 

Grading  was  commenced  September  19,  bnt  suspended  after  290  feet  of  bank  had 
been  worked,  on  account  of  sloughing,  which  made  it  impossible  to  get  a  proy)»'r 
slope.  The  mat  was  then  built  and  Buni^  and  the  hydraulic  grading  completed  after- 
wards with  indifferent  success.  Much  hand-dressing  was  required  to  establish  h 
suitable  slope  for  the  stone  paving.  The  latter  was  carried  up  the  slope  during  the 
season  as  stone  became  available,  bnt  at  no  point  has  it  been  carried  above  the  1>>- 
foot  stage.    Tlie  bank  here  has  an  elevation  of  but  little  over  the  20-foot  stage. 

Jshporl  Bend  revetment, — Provision  having  been  made  for  the  protection  of  the 
entire  bend,  it  was  hoped  hy  using  two  revetment  plants  to  construct  at  lea^t 
3,000  feet  of  this  protection,  in  addition  to  the  other  works  in  the  reach,  before  the 
close  of  the  working  season;  but,  owing  to  lack  of  stone,  only  one  party  was 
put  into  the  field,  and  this  one  was  withdrawn  for  the  same  reason  earlier  than  usual, 
after  building  3,250  linear  feet  of  revetment.  The  starting  point  of  the  revetment 
was  about  3,500  feet  below  Ashport,  down  to  which  point  no  caving  had  occurred 
during  the  previous  year.  Clearing  timber  from  bank  was  commenced  October  1, 
grading  October  5,  and  mattress  work  on  October  23,  after  the  completion  of  the 
Fletcher  Bend  revetment. 

The  first  mat  was  made  2,150  feet  long  and  sunk  in  sections  as  the  weaving  pro- 
gressed, the  river  being  low  and  current  slack.  The  second  and  last  mat,  1,150  fe«-t 
long,  was  commenced  November  23  and  completed  December  10,  but  was  not  sunk 
till  the  arrival  of  a  tow  of  stone  on  the  16th.  After  the  completion  of  the  first  mat 
the  method  heretofore  followed  of  building  the  river  and  connecting  mats  as  one 
connected  whole  and  sinking  them  together  was  discontinued,  and  the  river  and 
connecting  mats  built  and  sunk  separately. 

The  paving  was  carried  up  to  an  average  height  of  about  the  15-foot  stage,  except 
along  a  piece  of  bank  about  500  feet  long  at  the  lower  end  of  the  revetment.  Here 
there  was  a  natural  foot-slope,  with  an  iu^lination  of  from  3  to  1  to  2|  to  1,  extend- 
ing from  the  water  line  up  to  about  the  13-foot  stage,  while  above  this  the  bank  stood 
vertical.  Here  the  paving  was  carried  up  tiie  natural  slope  to  the  foot  of  the  bluff" 
bank  and  no  grading  was  done,  the  object  being  to  let  the  river  do  its  own  grading]; 
during  the  present  uigh  water,  after  which  the  paving  can  be  extended  up  to  the 
proper  height.  If  this  experiment  is  successful  the  same  method  might  be  adopted 
wherever  such  a  natural  foot- slope  exists,  with  a  considerable  saving  in  the  total 
cost  of  the  work. 

Daniels  Point  revetment. — It  was  contemplated  to  extend  this  revetment  about  5'>0 
feet  upstream,  so  as  to  cover  a  pocket  which  had  formed  at  the  upper  end;  also  to 
repair  a  break  in  the  old  revetment  about  400  feet  below  the  head  of  it.  Owing  to 
lack  of  stone  it  was  impossible  to  do  both,  and  as  there  had  been  no  material  en- 
largement of  the  pocket  during  the  previous  flood  it  was  thought  best  to  repair  the 
break  in  the  old  revetment.  This  was  done  by  a  river  mat  200  feet  wide  and  350  feet 
long,  two  connecting  mats  56  by  140  feet  and  60  by  160  feet,  and  stone  paving  above 
the  water  line.  This  fault  was  caused  by  the  bank  material  washing  out  through  the 
mattress  by  the  return  flow  of  water  from  the  permeable  strata  at  low  and  Tallin s^ 
stages  of  river.  In  settling,  the  mattress  was  ruptured  and  an  eddy  action  of  consid- 
erable violence  set  up  in  the  hole  so  formed.  The  correction  of  this  fault  at  the 
time  the  work  was  done  was  deemed  more  urgent  than  the  500  feet  of  new  work  at 
the  upper  end,  where  but  little  caving  had  occurred  the  previous  year.  At  a  recent 
inspection,  however,  the  caving  at  the  latter  point  appeared  to  have  again  become 
active  and  threatened  to  undermine  the  eiul  of  the  revetment.  In  addition  to  the 
repairs  above  noted,  additional  riprap  was  placed  over  the  shore  mats  of  the  whole 
5,000  feet  of  revetment,  on  which  there  was  scant  ballast. 

Dikes  in  Elmot  and  Island  SO  chutes. — The  gaps  in  these  dikes  have  not  widened 
materially  since  the  last  Annual  Report.  As  the  standing  portions  still  offer  a  great 
obstruction  to  the  flow  of  water  through  the  chutes,  an  attempt  has  been  made  Xo 
save  them  and  to  accelerate  the  deposit  behind  them  by  siuKing  a  portion  of  the 
heavy  drift  which  has  accumulated  on  the  upstream  side.  A  single  laj'er  of  drift  '^O 
feet  wide  was  sunk  along  the  Elmont  Dike  and  along  a  part  of  Island  30  Dike,  in 
February,  March,  and  April,  and  work  then  suspended;  as  the  water  was  not  hi.uh 
enough  to  float  a  second  layer  of  drift  over  the  sunken  layer.  The  drift  was  sunk 
by  constructing  over  it  compact  mats  of  brush  about  50  feet  wide  and  100  to  ^H)  fe»^t 
long  as  foundation  for  the  stone,  and  sinking  the  who?e  by  heavy  ballasting.  Tlio 
thickness  of  the  drift,  as  indicated  by  the  submergence  of  the  mats,  varied  from  10  to 
18  feet.  , 

Owing  t>o  the  difficulty  experienced  in  maintaining  these  pile  dikes  a  project  has 
been  prepared  and  approved  for  the  closure  of  both  chutes  by  building  a  solid  dam 
of  brudh  and  stone  across  their  common  tributary.  Gold  Dust  Chute.  This  work  will 
be  done  at  next  low  water,  and  the  stone  for  it  will  be  store<l  on  the  banks  near  the 
proposed  location  of  the  dam  daring  the  present  high  water. 
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Other  tcorJca  in  Plum  Point  JRcach. — Tho  works  in  tho  reach  not  above  referred  to, 
viz:  Gold  Dust  dikee,  Upper  Osceola  Bar  revetment,  Osceola  dikes,  Plum  Point 
dikes,  BuUerton  revetment,  and  Ballerton  dikes,  have  sustained  no  new  iiyury 
since  last  report,  and  no  repaira  have  been  made. 

Sun'ey8  and  obaervations. — The  routine  observations  for  depths  and  velocities  at 
the  shoal  crossings  have  been  continuously  taken,  except  when  tlie  survey  party  was 
engaged  elsewhere.  As  the  results  have  been  published  hi  the  monthly  report  of 
operations  they  are  omitted  from  this  report.  The  least  depths  found  at  low  water 
were :  Gold  Dust  to  Ashport  bar,  6^  feet ;  head  of  Elmot  Townead  to  Hetchers,  8  feet ; 
New  Haven  to  Plum  Point,  7  feet;  Plum  Point  to  Osceola  Bar,  8^  fe^t;  Yankee  Bar 
to  Petty,  6  feet.  The  latter,  from  its  position  and  shape,  was  the  most  difficult  one 
to  navigate. 

A  hy orographic  survey  of  the  reach  was  begun  during  the  low  water  of  1891,  but 
the  soundings  were  not  completed  till  after  the  rise  commenced.  The  depths  on  the 
map  are  therefore  not  to  be  taken  as  low-water  depths.  Blue  prints  of  the  survey 
hav(3  been  distributed  to  the  members  of  the  Commission. 

The  changes  noted  in  the  position  of  the  crossings  since  the  previous  survey  in 
1890  may  be  inferred  from  the  following  changes  in  the  position  of  the  Government 
lights:  Gold  Dust  laght,  6,000  feet  up;  new  light  at  foot  of  Ashport  Bar;  Fletchers 
Light,  3.700  feet  down;  >few  Haven  Light,  no  change;  Plum  Point  Light,  2,200  feet 
down;  OsecolaBar  Light,  5,500  feet  down;  Petty  Light,  3,200  feet  down. 

P^rom  a  point  opposite  the  head  of  the  interrupted  revetment  in  Fletcher  Bend  a 
second  channel  has  developed,  crossing  to  the  foot  of  Elmot  Towhead  and  rejoining 
the  main  channel  at  the  foot  of  Island  30.  This  has  resulted  from  the  shape  taken 
by  the  unprotected  interval  in  the  revetment  of  this  bend,  causing  a  deflection  of 
the  current  toward  tho  opposite  shore.  Lynchs  Channel  has  enlarged  and  deeijencd 
slifflitly  during  the  .vear,  and  the  sand  bar  which  has  for  several  years  existed  along 
the  channel  face  of  BuUerton  Towheid  has  been  washed  away,  indicating  a  tendency 
of  the  channel  to  follow  again  the  face  of  this  towhead  and  cross  to  the  main  shore 
through  the  gap  at  the  foot  of  Bullerton.  Caving  has  been  active  along  Ashport 
Bend,  at  Plum  Point  below  the  revetment,  Yankee  Bar,  and  Craighead  Point.  The 
caving  at  the  upper  end  of  Osceola  Bar,  which  had  been  veiy  slight  for  several  years, 
has  again  assumed  an  active  phase,  and  the  revetment  of  this  end  of  the  bar  will 
probably  be  mecessary  to  prevent  the  reopening  of  Osceola  Chute. 

For  further  details  of  work  in  l*lum  Point  Reach  see  report  of  Assistant  Engineer 
August  J.  Nolty,  herewith  transmitted.  There  is  also  appended  a  statement  show- 
ing in  detail  the  cost  of  the  material  and  labor  entering  into  the  construction  of  re- 
vetment. The  average  field  cost  per  linear  foot  of  the  revetment  built  last  year  was 
$18.14,  or  about  8  per  cent  below  the  estimate.  The  cost  would  hove  been  even  less 
if  the  expensive  delays  caused  by  lack  of  stone  could  have  been  avoided. 

SECOND  DISTRICT. 

Memphis  Harbor,  2S0  miles  below  Cairo. — The  works  of  improvement  for  the  preserva- 
tion of  the  harbor,  and  the  impairment  of  the  harbor  by  a  sand  bar  which  had  formed 
at  the  upper  end  of  the  levee,  were  fully  described  in  the  la^st  annual  report.  Refer- 
ence was  then  made  to  injuries  sustained  by  the  Hopefield  Bend  revetment  bj^  the 
flood  of  1891.  After  the  river  had  fallen  two  breaks  were  discovered,  one  about  2,750 
feet  long  at  the  head  of  the  1884  revetment ;  the  other  about  600  feet  long  in  the  1887 
revetment  and  just  above  the  repair  work  of  181H).  In  both  breaks  the  baiuc  had  caved 
near  the  low-water  line,  the  caving  extending  back,  at  some  points,  beyond  the  top 
of  tho  shore  revetment,  at  other  places  leaving  portions  of  this  in  place  with  largo 
and  deep  breaks  between  them  and  the  subaqueous  mattresses.  To  ascertain  the  con- 
dition of  the  subaqueous  work  at  tho  breaks  a  careful  examination  by  a  diver  ami 
by  probing  with  a  steel-shod  wooden  rod  was  made. 

The  mattress  was  found  on  all  the  sections,  but  with  the  inshore  edge  very  ragged 
and  broken  up.  The  distance  from  where  tho  mat  was  unbroken  to  the  shore  lino 
varied  from  80  to  140  feet  along  the  upper  or  larger  break,  and  from  50  to  100  feet 
along  the  lower  break. 

To  make  the  necessary  repairs  the  sum  of  $90,000  was  transferred  from  Plum  Point 
Reach,  which  was  subsequently  increased  by  $6,000,  obtained  from  the  same  source. 

Work  was  commenced  at  low  water  in  the  middle  of  September,  and,  after  a  fort- 
night's interruption  by  cold  weather  in  January,  was  completed  at  the  end  of  that 
month.  The  subaqueous  mats  along  the  upper  break  were  given  the  full  width  of  200 
feet  in  order  to  insure  a  good  lap  over  the  old  mats.  Along  the  lower  break  the  mat 
was  made  120  feet  wide.  The  connecting  mats  were  from  60  to  80  feet  wide  and  were 
made  thicker  than  usual  near  the  low- water  line. 

The  shore  paving  was.  10  inches  thick  and  was  carried  up  on  a  3-to-l  slope  to 
about  the  two-thirds  stage.  To  make  the  paving  more  compact  and  prevent  under- 
mining by  waves  dashing  through  it  and  washing  out  its  foundation,  a  layer  of 
quarry  spalls  was  spread  over  it. 
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The  old  revetment  below  the  repair  work  of  1890  is  about  6,500  feetlong,  and  while 
there  were  no  actual  breaks  in  it,  at  some  places,  usually  near  the  low-water  line, 
the  work  had  settled  by  sloughing  of  the  bank  under  it,  showing  often  a  slope  as 
steep  as  1^  to  1.  and  the  shore  mats  as  a  whole  from  midsta^e  down  showed  evi- 
dence of  rapid  disintegration  from  decay  and  from  boats  landing  against  it.  The 
whole  of  this  shore  revetment,  which  had  been  insufficiently  ballasted,  was  repaired 
by  a  paving  of  stone  6  inches  thick  from  midstage  down  to  the  water  line.  Where 
the  slope,  by  reason  of  sloughing,  had  become  too  steep  to  hold  the  simple  paving, 
the  original  slope  of  the  graded  bank  was  restored  as  far  as*practicabie  by  thick 
mats  01  brush  heavily  ballasted. 

The  stone  used  was  obtained  by  contract  from  quarries  at  Willlford,  Ark.,  about 
118  miles  from  West  Memphis,  on  the  line  of  the  Kansas  City,  Fort  Scott  and  Mem- 
phis Railroad,  and  was  delivered  one-half  on  barges  at  $1.65  per  ton  of  2,240  pounds, 
and  one-half  on  the  bank  at  $1.75  per  ton  of  2,240  pounds.  The  brush  and  poles 
were  purchased  in  open  market  at  $1.02  per  cord  for  brush  and  $1.50  per  cord  for 
poles,  loaded  on  Government  barges. 

The  approximate  cost  of  completed  revetment,  with  river  mats  200  feet  wide,  con- 
necting mats  and  shore  paving  10  inches  thick  carried  to  two-thirds  stage,  was  $19.56 
per  linear  foot. 

An  itemized  statement  of  cost  of  this  work  is  herewith. 

For  further  details  of  this  work  see  accompanying  report  of  Assistant  Engineer 
W.  M.  Rees. 

Two  more  breaks  in  this  revetment  have  been  made  by  the  present  flood.  The 
first  occurred  April  12,  and  is  in  the  new  work  of  1891  where  the  600-feet  break  oc- 
curred in  1891,  and  where  one  of  the  Lee  Line  steamers  had  been  moored  most  of  the 
fall  and  winter. 

The  second  occurred  April  16,  and  is  located  just  above  the  Memphis  and  Little 
Rock  Railroad  incline,  where  the  company's  wharfboat  has  been  lying  for  several 
years.  Both  breaks  occurred  directly  opposite  the  boats  and  are  apjiroximately  the 
same  length.  The  first  extends  inland  about  50  feet  and  the  second  about  75  feet. 
No  enlargement  is  reported  since  first  inspection.  It  will  be  interesting  to  investi- 
gate the  cause  of  these  breaks  when  the  water  recedes.  At  present  it  is  difficult  to 
account  for  all  the  breaks  which  have  occurred  in  this  bend  except  on  the  theory 
that  the  mooring  and  landing  of  boats  rapidly  hastens  its  disintegrtition  and  may 
even  destroy  new  work. 

On  June  4  a  telegram  was  received  from  the  president  of  the  Commission  announc- 
ing the  transfer  of  $15,000  from  Plum  Point  Reach  to  Memphis  Harbor  for  the  pur- 
pose of  dredging  a  low-water  channel  across  the  sand  bar  to  the  Memphis  Elevator. 
As  it  was  important  to  begin  work  without  delay  so  as  to  keep  as  far  ahead  as  prac- 
ticable of  the  falling  river,  open-market  proposals  were  solicited  from  all  parties 
known  to  have  dredge  plants  on  the  Mississippi  River,  from  one  firm  in  Pittsburg, 
and  one  in  Mobile.  Communications  were  also  sent  to  several  engineer  officers  who 
it  was  thought  might  have  dredges  that  could  be  used  for  the  work.  Three  propo- 
sitions were  received  in  reply,  one  from  Maj.  Rufi'ner,  one  from  Huse-Loomis  Ice  and 
Transportation  Company  of  St.  Louis,  and  one  from  the  Monongahela  and  Western 
Dredging  Company  of  Pittsburg.  The  latter's  bid  was  26  cents  per  cubic  yard  scow 
measuremsnt,  material  to  be  dumped  into  deep  water,  and  being  the  most  favorable 

groposal  received  was  accepted.  The  plant  consisted  of  one  Osgood  dipper  dredge, 
0  feet  by  23  feet  by  .8  feet  depth  of  hold,  with  a  dipper  of  over  2  cubic  yards  ca- 
pacity, two  dump  scows  of  80  cubic  yards  capacity  each,  and  a  towboat.  The  dredge 
arrived  Julv  15  and  after  a  thorough  overhauling  and  calking  of  the  scows,  com- 
menced work  on  the  27th.  The  material  excavated  was  a  very  tenacious  deposit  of 
tine  silt  and  sand,  and  the  progress  being  slow  by  day  work  alone,  a  double  crew  was 
put  on  and  the  dredge  worked  day  and  night.  The  jfunds  being  exhausted,  dredging 
was  discontinued  September  27,  after  55,004.6  cubic  yards  had  been  excavated.  The 
ehannel  obtained  was  about  1,200  feet  long,  with  a  center-line  depth  of  over  10  feet 
below  zero  of  gauge  and  a  minimum  width  of  62  feet  between  the  5-foot  contours, 
and  was  large  enough  for  the  boats  landing  at  the  elevator  which  the  low  water  had 
not  laid  up.  In  fact  there  were  besides  the  local  packets  which  land  at  the  paved 
levee,  only  two  packers,  the  Cherokee  and  Fred  Heroldf  that  continued  to  run  to  the 
port  of  Memphis  and  use  the  dredged  channel  during  the  entire  low-water  season. 

The  settling  of  the  citizens'  dikes,  referred  to  in  last  annual  report,  was  noticed 
again  after  the  flood  of  1891,  the  subsidence  verticallybeingabout4feet.  No  lateral 
movement  toward  the  channel  has  been  noted.  In  other  respects  the  dikes  are  in 
good  condition.  Caving  continues  slowly  along  the  bluff  between  the  dikes  and  the 
bridge.  • 

Helena  Harbor,  SOS  miles  below  Cairo, — The  work  of  iinprovement  consists  of 
a  continnous  revetment  600  feet  long  and  five  spur  dikes,  protecting  about  3,000 
feet  of  bank  at  the  steamboat  landing,  and  was  built  in  l889-'90  under  a  specific 
appropriation  of  $75,000  in  the  river  and  harbor  act  of  August  11,  1888.    The  lower 
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I  three  dikes  were  only  partially  built  on  account  of  lack  of  funds,  and  to  complete 

I  them  an  allotment  of  $22,500  was  provided  out  of  the  river  and  harbor  act  approved 

September  19,  1890.  No  work  was  done  during  the  season  of  1891.  as  all  the  plant 
available  was  used  elsewhere  on  ^ore  important  works.  During  the  coming  season 
the  sfone  stored  on  the  bank  in  the  vicinity  of  the  revetment,  about  2,0%  cubic 
yards,  will  be  used  in  reballasting  and  repairing  the  existing  work  as  directed  by  the 
Commission  November  12, 1891.  After  the  flood  of  1891  a  cave  or  landslide  occurred 
in  the  vicinity  of  the  two  lower  dikes,  elevating  the  cribs  near  the  low- water  lino 
and  depressing  the  shore  ends. 

Some  repairs  may  be  needed  here,  and  these  will  be  made  with  any  funds  that  may 
not  be  withdrawn,  for  levee  purposes. 

Surveys,  gauges,  and  observations, — A  survey  of  Hopefield  Bend,  with  special  refer- 
ence to  the  breaks  in  tlie  revetment  caused  by  the  flood  of  1891,  was  made  in  June 
I  1891,  and  survey  of  the  bend,  including  the  harbor  as  far  down  as  the  bridge,  was 

made  in  October.  Hickman  Harbor  was  also  surveyed  in  October.  Blue  prints 
have  been  furnished  the  members  of  the  Commission.  A  survey  for  the  new  levee 
behind  Lake  Charles  (357  L.)  has  been  made,  as  the  caviuff  at  the  head  of  the  lake 
and  below  it  in  the  vicinity  of  Anderson's  Landing  and  Pusnmataha  has  approached 
so  close  to  the  existing  levee  that  new  and  extensive  loops  will  be  necessary  or  a 
new  levee  behind  the  lake. 

Low-water  discharge  observations  were  made  at  Plum  Point,  Memphis,  and  Helena, 
and  a  single  low-water  discharge  of  the  Mississippi  and  Ohio  at  Cairo.  The  results 
have  been  reduced  and  forwarded  to  the  secretary  of  the  Commission.  High-water 
discharges  for  the  present  flood  have  been  made  at  Columbus,  Ky.,  Fulton,  Tenn., 
and  Helena,  Ark.  Observations  at  Columbus  and  Fulton  were  discontinued  as  soon 
as  the  flood  wave  passed.  The  observations  at  Helena  have  at  present  writing  been 
temporarily  suspended  and  the  party  sent^  at  request  of  the  secretary,  to  Clarendon, 
Ark.,  to  take  a  discharge  of  the  White  River.  Two  assistants  have  also  been  sent 
at  the  secretaiy's  request  to  Little  Rock  to  take  the  discharge  of  the  Arkansas,  Capt. 
Taber  having  kindly  offered  the  use  of  one  of  his  boats  for  this  purpose. 

An  examination  and  survey  of  Nonconnah  Rook  was  made  in  October,  1891,  and 
the  results  will  be  reported  in  a  separate  communication. 

Levees, — The  levees  in  the  second  district  include  about  120  miles  of  Yazoo  Delta 
levee  on  the  left  bank,  extending  from  the  bluffs  below  Memphis  to  a  point  opposite 
the  mouth  of  White  River,  and  about  34  miles  levee  on  the  White  River  Front.  The 
latter  is  divided  into  two  sections,  one  about  151  miles  long  below  Helena,  and  one 
about  18^  miles  in  the  vicinity  of  Laconia,  with  a  gap  of  over  30  miles  between  them 
in  which  there  is  no  levee  except  the  old  and  bacfly  broken  up  State  levee  through 
which  there  is  a  large  escape  oi  water  from  the  Mississippi  into  the  White  River  m 
times  of  flood. 

The  levee  contracts  in  force  at  the  date  of  last  report  are  indicated  in  the  follow- 
ing table.  The  contracts  were  completed  in  June  and  July.  A  full  description  of 
the  levees  is  given  in  the  last  annual  report. 


Levco. 


— ^ , 

Section  60 (309  L.).. 

Section  61 (310  L.).. 

Section  66-67 (315-:n«  L.).. 

fiuahpuckana (35.".  L.) . , 

Robertsonyille (:jr>i  L.).. 

Apperson  Field .* (355  L.)-- 

Laconia  Levee (361-J-385  R.K. 


Total 

cubic 

feet. 


52.503 
37.568 
98,932 
31, 037 
42,060 
39, 147 
505. 088 


Under  new  allotments  made  by  the  Commission  at  its  meeting  of  July  15, 1891,  the 
sum  of  $18,848  became  available  for  continuing  levee  work  in  the  Yazoo  district,  and 
$16,683  for  the  White  River  Basin.  Under  suballotments  of  the  board  of  district 
officers  on  levees  in  its  report  of  August  28,  1891,  these  sums,  less  five  per  cent  re- 
tained for  high- water  purposes,  were  to  be  expended  at  the  following  localities : 

Yazoo  Front,  $17,906,  being  95  per  cent  of  $18,848,  to  be  expended  in  raising  and 
enlarging  the  existing  levee  from  Hushpuckana  Creek  (3531 1^*)  northward  as  lar  as 
the  funds  would  go. 

For  the  Helena  L6vee,  to  be  addod  to  the  $76,000  already  available,  $9,500,  being 
95  per  cent  of  $10,000,  and  to  be  expended  in  extending  the  levee  below  Old  Town. 

For  the  Laconia  system,  $6,348,  being  95  per  cent  of  $6,683,  to  bo  used  in  extending 
the  Carson  Loop  northward  as  far  as  tne  funds  would  ^o. 

The  allotment  first  mentioned  was  subsequently  increased  by  $5,656.82,  taken 
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from  the  balance  left  over  from  preceding  contracts  in  the  same  district,  making  a 
total  of  $23,562.82  for  the  Yazoo  district. 

Helena  Levee  (SSSSBS  R.). — The  levee  bnilt  under  the  above  allotments  extends  from 
the  end  of  the  Government  levee  of  1887,  which  was  about  151  miles  below  Helena, 
to  the  old  levee  below  Johnson's  Hole,  cloning  a  large  gap  in  the  old  levee  28,338  feet 
long,  through  which  entered  the  backwater  which  annually  overflowed  the  lower 
end  of  the  Helena  Basin.  The  levee  crosses  in  its  course  Lon^  Lake  and  Old  Town 
Lake  bayous,  two  deep  channels  through  which  the  principal  inflow  took  place,  and 
which  also  provided  the  natural  drainage  of  the  basin  at  medium  and  low  stages  of 
the  river.  As  it  was  manifestly  dangerous  to  cut  oif  these  outlets  until  another 
system  of  drainage  had  been  provided,  the  crossing  of  the  bayous  was  made  condi- 
tional  upon  the  local  board  first  establishing  a  new  outlet  for  their  drainage.  This 
had  not  been  done  up  to  July  30,  and  as  there  had  already  been  considerable  delay  in 
gettine  the  right  of  wa^,  the  upper  half  of  the  loop  as  far  down  as  the  first  bayou 
was  advertised  and  bids  therefor  opened  August  15,  1891.  The  lower  half  of  the 
loop  was  advertised  September  9,  a  drainage  canal  having  meantime  been  commenced 
and  well  advanced  to  completion. 

The  levee  was  let  in  four  nearly  equal  sections.  ^  bstracts  of  proposals  are  here- 
with. The  price  per  cubic  yard  included  clearing,  grubbing,  timber- felling,  and  all 
other  work  incidental  to  the  construction  of  the  levee,  and  considering  the  charac- 
ter of  the  work  was  almost  unprecedently  low.  For  section  No.  1,  the  upper  section, 
the  price  was  18.96  cents  per  cubic  yar4;  for  section  No.  2,  18  cents;  section  No.  3, 
L6.94  cents  ]  section  No.  4,  18.44  cents.  The  contractors  commenced  work  promptly 
after  the  letting,  and  having  ample  forces  completed  the  work  in  good  time  before 
the  spring  flood.  Section  No.  1  was  completed  January  6;  No.  2,  January  7j  No.  3, 
February  16,  and  No.  4,  March  8.  The  total  length  of  levee  was  28,338  feet.  Of  this 
5,000  feet  was  enlargement  of  an  old  levee  and  the  balance  new  work.  The  standard 
section  was  8  feet  crown,  1  on  3  side  slopes,  muck  ditch  5  feet  deep,  and  a  grade  of  3 
feet  above  highest  known  water  (1890). 

In  places  where  the  soil  was  not  very  firm  and  settling  anticipated,  the  grade  was 
increased  to  3^  feet  above  highest  water,  and  if  the  levee  was  over  11  feet  high,  the 
land  slope  flattened  to  1  on  3^.  The  height  of  the  levee  across  the  bayous  was  about 
26  feet,  and  here  the  side  slopes  were  1  on  5.  Owing  to  lack  of  funds  to  carry  out 
the  standard  section  the  lower  5,000  feet  was  reduced  in  grade  to  2  feet  above  high 
water  and  a  portion  of  it  to  a  crown  width  of  6  feet.  The  total  yardage  was  445,- 
291  cubic  yards. 

Below  where  the  new  levee  joins  the  old  levee  the  local  board  have  "topped" 
the  old  levee  to  Yellow  Banks  13u3'^ou,  and  have  built  a  levee  across  and  beyond  the 
bayou,  thus  extending  tho  Helena  system  over  6  miles  below  its  former  terminus  and 
furnisning  protection  from  back  water  to  all  but  those  living  on  the  lower  border 
of  the  district. 

Laconia  Levee  {56S  R). — The  levee  built  is  an  extension  upstream  of  the  Carson 
Loop  begun  under  last  year's  contract.  After  some  delay  in  obtaining  the  right  of 
way  bids  were  opened  October  13,  after  ten  days'  advertisement,  and  the  contract 
awarded  to  Pardesky  &.  Lyman  at  16.95  cents  per  cubic  yard.  Work  was  com- 
menced November  16, 1891,  and  completed  February  15,  1892.  Total  length  of  levee 
built,  4,240  feet,  containing  50,147  cubic  yards.  Grade  4  feet  above  1890  water,  with 
slopes  of  1  on  3  and  crown  of  8  feet.  • 

xazoo  Front, — ^The  work  consisted  in  enlarging  the  existing  levee  above  Hush- 
puckana  (352  L)  to  a  height  of  from  3  to  4  feet  above  highest  water,  crown  width  of 
10  feet  and  land  slope  of  1  on  3.  Bids  were  opened  September  26,  after  ten  days'  ad- 
vertisement, and  the  contract  awarded  to  T.  Sullivan,  the  lowest  bidder,  at  15i 
cents  per  cubic  yard.  Work  was  begun  early  in  October,  1891,  and  completed  April 
16,  1892.    Total  contents  of  muck  ditch  and  enlargement,  72,682  cubic  yards. 

PLANT. 

Under  authority  from  the  Chief  of  Enojineers,  the  plants  of  the  first  and  second 
districts  have  been  consolidat-ed  as  one  nhuit,  and  only  one  return  is  rendered-  Dur- 
ing tho  year  the  rehabilitation  of  the  plant,  commenced  in  1890,  has  been  continued, 
work  being  CDufined  mainly  to  the  steamers  and  the  special  plant  used  in  revetment 
work,  the  general  service  being  relied  on  to  furnish  ordinary  decked  barges  to  trans- 
port stone  and  brush.  The  steamer  Titan  h;is  been  docked,  her  hull  Ktrengtheued 
and  painted,  and  a  new  and  additional  set  of  hog  chains  put  on.  The  tubulai  boil- 
ers have  been  taken  off  and  a  sot  of  flue  boilers  substituted.  Netv  boilers  have  been 
placed  also  on  the  Graham  and  Itasca n  Grader  No.  40  has  been  docked  and  re- 
paired. Grader  Xo.  2  docked  and  given  new  gunwales  and  rakes  and  minor  repairs. 
.Steamer  Abbot  has  been  docked  and  painted.  Five  decked  barges,  four  mattress 
barges,  and  two  mooring  barges  have  Ijcen  rebuilt,  using  the  oak  bottoms  of  old 
district  barges  which  were  perfectly  sound.    The  above  are  the  principal  repairs. 
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In  addition,  repairs  of  lesser  extent  have  been  made  to  quarter  boats  and  barges 
and  other  plant:  A  larger  pulley  has  been  placed  on  the  sand  pump  to  give  the 
pump  a  proper  speed  relative  to  the  engine.  For  farther  details  of  repairs  see  re- 
port of  Assistant  C.  W.  Sturtevant,  herewith  transmitted.  During  the  year  4  barges, 
^  mooring  barges,  4  quarter  boats^  and  16  pile-drivers  have  been  lost  by  condemna- 
tion, and  one  quarterboat  by  sinking. 

The 'machinery  of  the  pile-drivers  has  been  stored  near  Elmot,  in  a  warehouse 
which  has  been  built  specially  for  the  purpose  at  a  cost  of  $2,300. 

FLOOD  OF  1892,  AND  HIGH-WATER  PROTECTION  OF  LKVEES. 

The  flood  has  not  reached  a  critical  height  for  the  levees  in  the  second  district 
the  highest  stage  at  Helena,  which  may  be  taken  as  a  fair  indication  of  the  average 
height  of  water  against  the  levees,  being  45.8  feet,  or  1.9  feet  below  the  flood  of  1890. 
At  the  lower  end  of  the  district  and  above  the  mouth  of  the  White  River  the  differ- 
ence between  these  floods  is  loss  than  1.9  feet,  but  the  exact  difference  can  not  now 
be  stated.  At  one  point  it  is  reported  that  this  flood  has  gone  higher  than  the  one  of 
1890.  This  is  at  the  lower  end  of  the  Helena  levee,  and  is  caused  by  the  closure  of 
Long  Lake,  Old  Town,  and  Yellow  Banks  bavous,  all  deep  channels,  which  have 
heretofore  served  as  high- water  outlets  from  the  Mississippi  into  the  Helena  Basin, 
and  into  White  River.  At  Memphis  the  highest  point  reached  was  34.6,  or  1  foot 
below  the  1890  water. 

Upon  the  approach  of  the  flood  a  steamer  and  barge  loaded  with  high-water  sup- 
plies was  stationed  at  a  central  point  within  the  district  to  distribute  supplies 
£romptly  to  threatened  points,  and  an  agent  of  the  Government  stationed  at  Helena, 
raconia,  and  at  Hushpuckana  to  supervise  any  work  that  might  be  done  by  the 
Oovernment.  Guards  were  placed  by  the  local  boards  on  the  lower  half  of  the  Hel- 
ena, at  Laconia,  and  on  about  10  miles  of  levee  on  the  Mississippi  side  from  Hush- 
puckana to  Crews  Landing,  with  the  understanding  that  the  Government  would 
supply  as  far  as  practicable  the  material  and  labor  required  to  make  any  necessary 
repairs. 

Under  this  system  of  cooperation,  the  weakest  levees  have  been  under  constant 
inspection  and  patrol,  and  all  necessary  repairs  have  been  promptly  made.  The  re- 
pairs so  far  made  consist  in  stopping  seepage  in  its  various  forms,  such  as  sloughing 
off  of  the  back  of  the  levee  due  to  the  saturation  of  the  levee  itself,  seep  holes  dis- 
charging muddy  water,  etc.,  and  work  of  this  kind  has  been  done  at  many  points. 
Nothing  has  been  done  to  protect  against  wave  wash,  as  it  is  believed  that  injuries 
from  this  cause  can  be  repaire^at  low  water  for  much  less  than  it  would  cost  to 
prevent  them  by  sacking  at  nigh  water.  A  very  bad  area  of  seepage  having  developed 
behind  the  high  levee  at  Hushpuckana,  a  10-ieet  levee  has  been  thrown  across  the 
creek  and  about  300  feet  behind  the  main  levee  to  impound  a  body  of  water  over  the 
area  in  which  the  seepage  was  most  dangerous.  Besides  this  one  point,  which  had 
assamed  a  dangerous  aspect,  the  levees  are  all  in  good  condition. 

The  sums  available  at  the  beginning  of  the  flood,  which  were  about  $6,000  for  the 
Upper  Mississippi  levee  district  and  $2,500  for  the  White  River  basin,  will  be  nearly 
exhausted  at  the  end  of  the  flood.  Although  the  work  done  has  been  costly,  as  is 
always  the  case  at  high  water,  I  deem  the  money  expended  as  apnlied  to  good  ad- 
vantage, for  the  reason  that  no  defects  have  been  corrected  that  could  have  been  post- 
poned, or  that  could  have  been  detected  and  done  properly  at  any  other  time. 

LOW  WATER  OF   1891. 

The  river  reached  an  unusually  low  stage  during  the  months  of  October  and  No- 
vember, with  a  least  gauge  reading  of  -|-2.4  at  Cairo;  -f-  1.6  at  Belmont;  -f-  2.50  at 
Morrisson;  —  0.4  at  Cottonwood  Point;  -f-  2.7  at  Fulton;  -{-  1.00  at  Memphis; 
—  1.6  at  Mhoon;  -|- 0.9  at  Heleaa,  and  —  2.1  at  Sunflower.  At  the  begiuning  of 
the  period  blank  forms  of  record  for  location  and  depths  of  shoal  crossings  were 
sent  to  all  the  pilots  with  the  renuest  that  they  be  hlled  in  and  returned  a  t  each 
trip  of  their  boats.  Comparatively  few  of  these  records  were  returned,  partly  on 
account  of  the  fact  that  before  the  lowest  stage  was  reached  for  which  the  records 
were  especially  desired,  all  but  the  local  packets,  and  one  weekly  packet  from  Mem- 
phis to  St.  Louis,  had  laid  up.  From  these  and  other  sources  of  information  the 
table  of  shoal  crossings,  hereto  appended,  has  been  compiled. 

So  much  of  the  table  as  relates  to  the  river  between  Cairo  and  Ashport  was  de- 
duced from  mea^er^data  and  may  not  include  all  the  crossings  paving  10  feet  or  less, 
'but  for  the  remainder  of  the  districts  from  Ashport  to  White  River  the  table  may  be 
regarded  as  complete.  Jn  all  there  appears  to  have  been  42  crossings,  giving  less 
than  10  feet  of  water.  Of  these,  35  had  less  than  9  feet;  26  less  than  8  feet;  21  less 
than  7  feet;  8  less  than  6  feet;  and  a  single  bar  at  the  head  of  Island  40  gave  5  feet. 
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The  latter,  besides  being  the  shoalest  crossing,  was  also  very  crooked  and  shifting, 
and  was  the  only  one  that  could  not  be  mn  at  night,  even  by  the  local  packets  mak- 
ing the  crossing  six  times  a  week.  Better  water  being  found  in  the  chute  of  40,  this 
channel  was  cleared  of  its  dan;;erous  snags  early  in  November  and  thereafter  used 
by  all  the  packets.  Besides  the  Island  40  crossing  two  others  may  be  mentioned  as 
being  specially  difficult  to  navigate.  These  were  Harris  Bar,  7  miles  below  New 
Madrid,  and  Peters  Towhead,  41  miles  below  Memphis,  both  giving  5^  feet  of  water. 

A  table  of  statistics  of  river  commerce,  prepared  by  Mr.  A.  E.  Symmes,  chief  clerk, 
is  herewith  submitted  as  appendix. 

Finanpial  statements  to  accompany  this  report  will  be  forwarded  as  soon  as  prac- 
ticable after  the  close  of  the  month. 

Three  maps  accompany  this  report,  giving  the  location  of  the  new  works  of  chan- 
nel improvement  ana  levees  built  since  the  date  of  last  annual  report  in  the  lirst 
and  second  districts. 

Respectfully  submitted. 

S.  W.    ROESSLRR, 

Captain,  of  Engineers, 
Gen.  C.  B.  Comstock, 

President  MisHseippi  River  Commission, 


Table  of  depths  at  shoal-water  crossings,  1891,  Cairo  to  White  River,  distance  S93  miles^ 


Name  of  sho.al,  place, 
or  crossing. 


Distance 

in  miles 

below    I 

Cairo.    |  Feet. 


Depths  in  1891. 


Wolf  Island 

Medleys 

Phillips 

Beoklmm 

Harris 

Silver  Top 

Stewart 

Atkinson 

Cottonwood  Point . 

O'Donnell 

Gold  Dust 

Fletcher 

Foot  of  Island  30  .. 

Plum  Point 

Petty 

Lookout  (Island  34) 

Morgan  Point 

Centennial 

Head  of  Island  40.. 

Bradley 

Fort  Pickering 

Konconnah 


26 
29 
54 

77 

79 

84 

89 

91 

123 

149 

157 

158 

163 

164 

168 

]79 

182 

203 

212 

215 

232 

237 


5i 
6 
6 
6 

8 

'4 

8 
8 

? 

9 

7* 

8 

5 

^ 


Date. 


Oct. 

Nor. 

Nov. 

Sept. 

Sopt. 

Srpt. 

Oit. 

Nov. 

Nov. 

Nov. 

o<t. 

Sept. 

Oct. 

Oct 

Oct. 

Nov. 

Oct. 

Oct. 

Oct. 

Sept 

Nov. 

Nov. 


29 

10 

11 

27 

28 

28 

18 

11 

11 

12 

8 

27 

1 

1 

1 

10 

9 

7 

7 

21 

11 

11 


Nome  of  nlioal,  place, 
orcros.Hing. 


Reeves 

Horn  Lake 

Cow  Inland 

llorfolk 

Commerce 

Blues  I*oint 

Peters  ThwIm-juI 

Below  Pt'ttTs 

A.shlcy  Point 

MlnH)ii...^ , 

Below  M Won 

Rosalie 

Hardin  Point 

Ilarhcrt 

Motitezuma 

Delta 

Friar  Point 

iHlaiuls  67  niul  63 

Scrub  (jra.s.s 

Victoria 

MouthofWhiteliivor 


Distance 

in  miles 

below 

Cairo. 


244 
245 
248 
254 
267 
269 
271 
272 
274 
276 
277 
284 
288 
292 
312 
315 
319 
362 
384 
389 
393. 2 


Depths  in  1891. 


Feet.'     Date. 


5i  Nov.  2 

5^  Nov.  2 

6  Nov.  2 

6  Nov.  2 

9  Nov.  2 

6  Nov.  2 

5i  Nov.  2 

9  Nov.  2 

81  Nov.  2 

6  Nov.  13 

8  Nov.  2 

9  Nov.  2 

8  Nov.  11 

9  Nov.  11 
74  Sept  28 
8  Nov.  11 

7  Nov.  U 

8  Nov.  11 


7 
9 


Nov. 
Nov. 


11 
11 
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RErORT    OP    A8SISTA2TT 


ENGINEER  AUG.   J.    NOLTY  OX  OPERATIONS  AT  PLUM  POINT 
REACH. 


United  States  Engineer  Oefice, 

Amelia,  Ark.,  March  31,  ISO?. 

Captain;  I  have  the  honor  to  sumit  the  following  report  on  construction  at  Plum 
Point  Reach  for  the  year  beginning  June  1,  1891 : 

The  last  annual  report  submitted  was  for  the  period  ending  with  May  31, 1801.  At 
that  time  the  following  operations  were  in  progress,  viz :  Unloading  stone  at  Fletchers 
Bend,  patting  additional  ballast  on  old  work,  completing  closure  of  Slough  No.  2, 
Osceola  Bar,  and  slashing  timber  in  /Vshport  Bend.  The  latter  work,  which  was  done 
by  contract,  was  completed  on  the  day  terminating  the  last  report,  at  a  cost  of  $115, 
being  at  the  rate  of  $5  per  acre.  Everything  over  3  1  hcs  iu  diaifteter  was  cut  down 
close  to  the  ground,  but  nothing  removed. 

Unloading  stone. — This  work,  begun  at  Fletchers  Bend  on  the  27th  of  April,  1891, 
was  continued  until  the  12th  of  June,  when  a  delay  in  the  delivery  of  stone  compelled 
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a  suspension  of  operationB  until  the29thy  upon  which  day  a  tow  of  stouo  was  received. 
Work  was  continued  until  July  15,  upon  which  day  the  last  har^n  loiid  on  hand  was 
uiiloftiledy  and  resumed  at  Daniels  Point  on  the  23d.  Information  received  on  the 
;^th  that  no  more  ^tone  need  bo  expected  caused  a  disbandmeut  of  the  party  on  the 
31st;  by  which  time  all  but  four  barge  loads  of  stone^  which  it  was  desired  to  kee]) 
afloat,  had  been  unloaded.  On  August  5  the  general  service  resumed  delivery  of 
stone  and  the  work  of  unloading  was  resumed  the  following  day.  -  The  Huntington 
and  St.  Louis  Towboat  Company  also  began  delivery  of  stone  on  the  17th  and  the 
work  of  storing  the  stone  on  the  bank  was  continued  until  the  24th  of  September, 
when  it  was  finally  stopped,  the  construction  parties  then  in  the  field  being  able  to 
consume  the  stone  as  fast  as  received. 

The  tqjbal  amount  of  stone  stored  upon  the  bank  was  16,914  cubic  yards. 

The  machine  used  for  unloading  stone^  and  which  has  been  described  in  my  last 
report,  worked  well  and  economically,  the  only  trouble  encountered  being  due  to 
the  lightness  of  the  boiler  and  engine  used,  which  were  not  desii^ncd  for  such  heavy 
work;  hence  frequent  breakdowns  and  delays  occurred.  The  minimum  cost  of  un- 
loading  WHS  $0,096  per  cubic  yard;  length  of  haul,  200  feet;  rise,  82  feet;  average 
.cost  per  yard  for  the  whole,  $0.21.  * 

IkSalUuting  old  work.—MvLoh  of  the  1889  aud  1890  shore  work  was  but  lightly  bal* 
lasted.  This  was  due  to  frequent  oscillations  in  the  river^  which  would  often  sub- 
merge a  piece  of  work  before  the  ballasting  was  completed^  m  which  case  only  enough 
stone  was  thrown  on  the  submerged  parte  to  overcome  its  buoyancy.  Sections  B, 
C,  D,  and  £,  Fletchers  Bend,  and  the  entire  Osceola  Bar  revetment  (1890  work),  was 
thus  treated.  The  Fletchers  Bend  party  began  on  May  27  and  iiuished  June  4.  The 
Osceola  Bar  party,  in  addition  to  reballasting,  did  the  work  mentioned  below,  and 
finished  there  on  July  2S. 

Closure  of  Slough  No.  5,  Oeceola  J?ar.— Owing  to  the  high  stase  of  the  river  pre- 
vailing at  the  close  of  operations  in  June,  1891,  this  work  could  not  be  completed, 
and  in  consequence  some  damage  was  sustained  by  the  undermining  of  one  unpro- 
tected end  of  the  crib  dike  and  by  the  erosion  of  the  unprotected  bank  opposite  this 
end  of  the  crib.  The  work  to  be  done  consisted  in  putting  down  a  100-foot  floor 
mat  behind  the  crib  dike  for  the  entire  width  of  the  slough,  restoring  the  elevation 
of  the  sunken  crib,  and  putting  in' 200  feet  of  shore  revetment  on  the  right  bank  of 
the  slou^. 

The  progress  of  this  work  was  interrupted  by  high  water  from  the  13th  of  June  to 
the  14th  of  July.  This  work,  together  with  the  reboUasting  of  the  1890  work,  was 
completed  on  July  28.  No  further  enlargement  of  damage  need  be  feared  here.  All 
brush  and  poles  used  were  cut  by  hired  mbor.  Slough  No.  1  is  closed  at  the  12-foot 
stage  and  No.  2  at  the  8-foot.  In  order  to  make  the  work  across  the  former  safe,  a 
floor  mat  should  be  placed  behind  the  crib  dike  to  prevent  undermining  by  the  over- 
fall. 

Refsetmenif  Fletchers  Bend,  Arkanaaa. — The  initial  step  toward  the  completicm  of  this 
work  was  taken  on  June  4,  1891,  when  a  small  party  that  had  been  reballasting  the 
old  work  in  this  bend  began  clearing  the  bank  from  the  foot  of  Section  A  down.  As 
the  bank  from  900  feet  below  the  foot  of  Section  A  was  caving  continually,  only  that 
part  of  it  where  no  caving  was  going  on  was  cleared,  the  clearing  of  the  rest  being 
postponed  until  such  time  as  the  grading  party  would  have  advanced  close  upon  the 
uncleared  portion.  The  clearing  was  completed  on  June  15,  and  no  frirther  work 
was  done  here  until  August  4,  when  hydraulic  grader  No.  2  began  grading  firom  the 
foot  of  Section  A  downstream.  This  may  be  properly  called  the-beginnmg  of  the 
season's  active  operations. 

The  grader  was  started  at  the  foot  of  Section  A  to  grade  around  the  bank  of  a 
pocket,  which  invariably  forms  at  the  foot  of  a  revetment.  The  bai^  was  nearly 
semicircular  in  shape,  its  radius  being  about  220  feet.  About  90  feet  out  fVom  the 
bank  the  depth  of  water  was  32.5  feet  below  zero,  deepening  to  60  feet  200  fbet  out. 
The  project  was  to  give  the  jading  party  one  week's  start  ahead  of  the  weaving 
party,  so  as  to  prevent  crowding  of  one  by  the  other.  Good  progress  was  made  on 
the  4th  and  5th,  250  linear  feet  naving  beei^  graded,  when  on  the  night  of  the  5th, 
without  any  apparent  cause  active  caving  set,  in  and  in  a  short  while  not  only  all 
the  graded  portion  of  the  bank  had  disappeared,  but  the  entire  pocket  had  caved 
back  from  22  feet  to  90  feet.  It  was  only  through  the  alertness  of  the  grader  crew 
that  damage  to  the  machine  by  falling  timber  wa«  averted.  The  caving  ceased  as 
suddenly  as  it  began,  but  in  order  to  prevent  further  possible  loss  of  work  it  was 
decided  to  do  no  more  grading  here,  but  to  first  lay  a  floor  mat  and  necessary  con- 
necting mate.  Grading  was  temporarily  suspended,  as  the  river,  which  was  rising, 
had  execded  the  10-foot  mark,  which  had  been  fixed  as  the  highest  stage  permissi- 
ble for  grading. 

A  weaving  party  was  at  once  organized,  and  the  construction  of  a  foot  mat  450 
feet  long  by  200  feet  wide  beeun  on  the  10th.  This  mat  was  sunk  on  the  15th.  On 
the  11th  grading  was  resumed,  but  below  the  pocket.    As  soon  as  the  foot  mat  was 
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sunk  connecting  mats  to  connect  the  dry  bank  with  the  river  mat  were  constracted 
and  ballasted,  all  brush  and  stcme  removed  from  the  disintegrated  revetment  at  the 
loot  of  Section  A,  and  the  work  restored  here.  The  grading  and  final  completion  of 
the  bank  work  in  this  jiocket  were  postponed  for  the  present,  as  everything  was 
safe  against  any  further  caving.  River  mat  No.  2  'was  begun  on  the  20th  and  sunk 
on  September  2.  This  mat  was  1,150  feet  long  and,  exclusive  of  shore  connections, 
200  feet  wide,  or,  with  latter  included,  from  230  l^et  to  255  feet  wide.  The  method 
of  construction  followed  for  this  and  all  subsequent  river  mats  constructed  during 
the  season,  except  at  Ashport  Bend,  was  that  laid  down  in  ''Details  of  construc- 
tion'^ and  its  essential  features  are  that  the  inshore  edge  of  the  mat  is  kept  on  the 
zero  line  by  means  of  guide  piles ;  that  from  this  edge  to  the  dry  slope  and  as  far  up 
as  desired  the  shore  work  is  made  a  part  of  the  river  mat,  and  that  by  thi»  method, 
of  construction  the  connecting  mats  are  done  away  with,  thus  effecting  a  saving  of 
the  material  and  labor  lost  by  the  necessary  laps. 

It  soon  became  evident\hat  one  grader  could  not  keep  ahead  of  the  revetment 
party,  hence  No.  4  was  sent  here  on  the  20tli  of  August  and  began  grading  the  next 
day.  A  small  i)arty  of  self-subsisting  laborers  had  in  the  meantime  been  employed 
in  clearing  the  bank  in  advance  of  the  grading  party.  The  intention  had  been  to 
start  a  second  revetmetit  party  here,  but  as  the  two  graders  could  just  about  keep 
ahead  of  one  party  this  had  to  be  postponed.  The  cause  of  the  apparently  slow 
progress  of  the  graders  was  primarily  due  to  the  large  number  of  heavy  deeply-em- 
bedded stumps,  encountered.  Each  graddr  met  with  from  6  to  10  stumps  per  day, 
some  as  large  as  4  feet  5  inches  in  diameter.  The  removal  of  these  stumps  from  the 
slope  was  accomplished  after  grading,  by  blatitiug  with  dynamite,  the  blasting  being 
Tisuall^  <;^one  after  quitting  time.  River  mat  No.  3  was  begun  on  the  3d  by  con- 
structing the  head,  getting  out  lines,  cables,  etc.  On  the  morning  of  the  isth  the 
plant  was  swung  into  position  for  weaving,  and  on  the  16th  this  mat,  1,100  feet  long, 
was  sunk. 

The  preliminary  work  for  mat  No.  4, .  such  as  taking  in  cables  from  last  mat, 
building  head  for  the  new  one,  putting  out  mooring  barge  and  mattress  cables,  was 
at  once  begun  by  a  small  party,  but  as  the  weaving  party  had  crowded  the  grading 
party  closely  during  the  constriiction  of  mat  No.  3,  and  as  the  stonework  was  far 
behind,  the  weaving  party  did  not  swing  into  position  until  the  2l8t.  Mat  No.  4, 
904  feet  long,  was  sunk  -on  the  30th  of  September.  The  preliminary  work  for  mat 
No.  5  was  done  by  a  small  party,  the  bulk  of  the  force  being  engaged  in  bringing  il)! 
the  stonework.  On  October  5  the  weaving  party  swung  into  position  for  mat  No.  5 
the  last  of  the  large  river  mats  for  this  pla>ce,  which  they  sans  on  the  14th.  This 
mat  was  915  feet  long.  It  was  constructed  in  the  strongest  current  found  along  the 
bend,  and  sunk  in  water  whose  depth  along  the  outer  edge  of  the  mat  ranged  from 
46  feet  to  79  feet  below  zero,  the  gauge  at  the  time  showing  a  stage  of  —1.10. 

Second  District  Grader  No.  40  having  ])een  put  in  order  for  work,  and  not  yet  being 
required  for  duty  at  Hopelield,  was  put  to  work  on  the  4th  of  September  grading  the 
bank  in  the  pocket  and  worked  there  until  the  morning  of  the  12th,  when  it  was 
sent  to  Hopelield.  On  September  28,  Grader  No.  4  having  finished  here  was  sent  to 
Osceola  Bar.  On  October  10,  all  grading  having  been  completed  here  Grader  No.  2 
was  sent  up  to  Ashport  Bend.  Further  and  detailed  information  about  grading  will 
be  found  under  the  proper  ca^ition. 

At  the  beginning  of  operations  here  some  trouble  and  delay  was  encountered  by 
the  frequent  oscillations  of  the  river.  A  rise  in  the  latter  part  of  August  compelled 
a  stoppage  of  grading  for  live  days.  From  the  end  of  August  until  the  final  com- 
pletion of  mat  work,  in  the  middle  of  October,  the  weather  and  stage  of  river  was 
everything  that  could  be  desired  for  rapid,  good,  and  economical  work.  The  diffi- 
culties encountered  in  grading  will  be  more  particularly  enumerated  under  the  head 
of  ^'Grading." 

The  total  length  of  river  mat  made  here,  exclusive  of  repair  work,  was  4,519  feet 
linear  which  is  about  175  feet  in  excess  of  the  length  of  bank  operated  upon,  the 
excess  being  due  to  the  overlapping  of  the  successive  mats.  Further  information  re- 
garding mattress  construction  will  be  found  under  the  head  of  ''  Construction  of 
Mattresses.'' 

After  the  completion  of  the  mattress  work  the  party  were  employed  in  bringing 
the  paving  well  up  above  the  wat.er  line,  repairing  two  small  faults,  one  near  the  head 
of  section  B  (1888),  and  one  near  the  head  of  the  1888  work  in  section  A.  Both  ot 
these  faults  were  located  in  strong  eddies  caused  *by  projecting  points  just  above, 
and  to  these  the  damage  was  due.  The  damage  in  neither  case  extending  below 
the  zero  plane,  heavy  connecting  mats  to  cover  the  damaged  zone  were  all  that  were 
required,  the  deep  holes  being  tirst  filled  with  brush  and  dirt  to  restore  the  slope. 

On  the  22d  and  23d  of  October  the  force,  having  completed  all  mattress  work  and 
having  brought  the  shore  paving  well  above  the  then  prevailing  stage  of  river,  was 
moved  to  Ashport  bend  with  tHeu  plant. 

Th«  small  party  heretofore  clearing  bank  and  doing  the  other  work  preliminary  to 
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the  active  revetuieut  work  were  trauBferred  to  Fletchers  Bend,  where  they  hegan 
putting  additional  stone  upon  the  old  work|  and  in  addition  also  began  loading  stone 
I'roui  the  storage  piles  upon  barges  for  use  at  Osceola  Bar,  all  stone  afloat  on  barges 
having  by  this  time  been  consumed.  They  continued  at  those  two  classes  of  work 
utttU  the  25th  of  November,  when  the  Osceola  Bar  party  having  completed  their  work 
up  to  the  13-f(H>t  contour  was  transferred  to  here  and  both  forces  consolidated.  The 
work  of  shore  paving  suspended  on  October  28d  was  resumed  with  stone  taken  from 
the  storage  piles.  By  December  1,  all  stone  heretofore  storecl  on  the  bank  at  this 
place  ha<l  been  expended.  On  the  evening  of  that  a  tow  of  stone  waa  received,  but 
the  urgent  needs  of  the  Ashport  party  only  permitted  the  use  of  a  small  share  of  this 
stone  here.  After  expending  this  the  repair  of  a  new  fault,  developed  near  the  foot 
of  the  1889  work  section  A,  was  begun.  This  fault  in  itself  was  of  small  magnitude 
only,  but  being  situated  almost  at  the  head  of  the  new  work  as  well  as  on  an  exposed 
point  it  was  deemed  advisable  to  repair  it  in  the  very  best  manner.  Hence,  a  river 
mat  100  feet  wide  by  225  feet  long  was  sunk  in  front,  a  heavy  brush  crib  built  to  fill 
up  t<he  hole  or  pocket,  and  a  connecting  mat  overlapping  the  river  mat  placed  over 
the  restored  slope,  the  whole  being  heavily  balhisted.  No  more  stone  being  ayailable 
at  present  the  force  being  employed  here  was  largely  reduced.  Two  more  barge  loads 
of  stone  were  received  nere  before  the  end  of  the  month,  with  which  shore  paving 
was  continue<l.  On  the  30th  of  October  the  party  were  transferred  to  Osceola  Bar, 
and  no  further  work  was  done  here  until  January  15, 1892,  when  paving  was  resumed 
and  continued  at  intervals  as  stone  became  available  until  February  12,  when  work 
was  finally  suspended  for  the  season.^  '     "^ 

The  originally  contemplated  height  of  the  shore  paving  was  the  f  or  20  foot  stage, 
bat  before  much  of  it  had  been  carried  up  to  that  plane  the  probable  deficit  in  tne 
supply  of  stoue  had  become  so  apparent  that  this  height  was  reduced  2  feet  verti- 
caUy  or  to  the  18  foot  stage.  The  difficulties  of  delivering  stone  on  the  works  having 
been  very  much  increased  in  January  by  the  closure  of  the  Mississippi  River  above 
Cairo  by  ice,  and  the  approach  to  quarries  on  the  Ohio  being  prevented  by  floating 
ice,  this  height  was  necessarily  still  further  reduced,  so  that  at  the  close  of  opera- 
tions here  the  paving  at  some  places  did  not  extend  above  the  15-foot  stage.  It  is 
believed,  however,  tha't  the  work  as  it  stands  now  is  i>erfectly  safe  until  a  more  lib- 
eral supply  of  stone  will  enable  us  to  complete  it  as  originally  x)rojeoted.  At  the 
lower  end  of  the  section,  or  above  what  before  the  junction  of  the  new  with  the  1888 
work  waa  section  B,  the  current  is  very  rapid  and  the  water  deep.  Here  the 
paving  for  100  feet  has  been  carried  up  to  the  crest  of  the  slope  as  the  current  im- 
pinges directly  against  it.  It  may  also  be  noted  that  while  the  slope  was  being 
%  graded  here  a  strong  vein  of  water  discharging  at  the  2-foot  contour  was  encountered. 
This  was  during  the  dry  season,  and  hence  it  may  be  assumed  that  there  is  a  perma- 
nent discharge  nere.  As  the  .soil  around  here  was  very  soft,  brush  weighted  down 
with  stone  and  clay  was  embedded  in  the  soft  places  and  the  shore  mat  laid  over 
this.  A  phenomenon  worthy  of  note  occurred  here  during  the  rise  in  November. 
The  inshore  end  of  the  head  of  Mat  No.  4  was  seen  to  rise  to  the  surface  and  immediately 
a  strip  about  15  feet  long  and  of  nearly  the  width  of  the  mat  (200  feet)  was  turned 
over  on  the  mat  just  like  one  leaf  of  a  hinge  folds  back  against  the  other  half.  This 
mat  was  sunk  on  the  30th  of  September,  goiug  down  in  tine  shape,  and  I  can  only  ac- 
count for  the  above  on  the  assumption  that  the  lower  end  of  Mat  No.  3  and  conse- 
quently also  the  head  of  No.  4  rested  on  some  large  stumps,  of  which  there  are  many 
along  the  bottom  here,  and  that  therefore  the  first  20  or  25  feet  of  the  mat  had  as- 
sumed a  slope  steep  enough  to  periiiit  some  of  the  stone  ballast  to  roll  further  on  the 
mat,  thus  restoring  some  of  the  buoyancy  of  the  head  (which  by  reason  of  its  con- 
struction is  always  the  most  buoyant  part  of  the  mat)  until  the  increased  current 
was  able  to  raise  and  turn  it  over.  Only  one  transverse  cable  was  broken,  but  extra 
ones  were  afterward  run  from  the  mat  to  shore.  A  lot  of  bailed  stone  was  thrown 
overboard  in  such  a  manner  that  it  would  drop  on  the  damaged  x^art,  and  by  prevent- 
ing any  oscillation  stop  all  fui'ther  damage.  It  is  probable  that  the  piece  turned 
over  was  not  a  uite  as  long  as  the  overlap  of  one  mat  over  the  other,  for  no  bare  bot- 
tom could  bo  oiscovered  with  the  lead. 

Nothing  has  occurred  here  since. 

The  present  condition  of  the  new  work  here  is  as  follows,  viz : 

Feet. 

Totalleugth  of  river  mat  made 4,519 

Total  length  of  bank  operated  upon 4, 344 

Paving  up  to  13-foot  stage  (in  pocket) 400 

Paving  up  to  20-foot  stage  and  over 500 

Paving  up  to  18-foot  stage 1, 000 

Paving  up  to  17-foot  stage 175 

Paving  up  to  16-foot  stage 1,150 

Paving  up  to  15.5-rfoot  stage 1,119 
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Beaeiment — Aahport  Bend,  Tenneaaee, — The  starting  point  for  the  revetment  of  this 
head  was  located  3,5(X)  feet  below  where  the  prolongation  of  the  Ashport  levee  would 
strike  the  river  bank,  this  beinp^  a^the  time  above  the  locus  of  active  caving. 

The  initial  step  was  the  cutting  down  of  everything  above  3  inches  in  diameter 
along  the  timbered  bank  for  a  distance  of  100  feet  baeic,  this  work^  which  was  done 
by  contract,  costing  $5  per  acre.  It  was  done  in  May  and  more  for  the  pnriiose  of 
preventing  the  formation  of  snags  and  wrack  heaps ;  23  acres  were  thus  cleared. 
Nothing  was  removed  at  the  time. 

On  October  1  a  small  party  began  the  work  of  clearing  the  bank  preparatorv  to  the 
commencement  of  grading,  and  on  the  5th  Hydraulic  Grader  No.  4  began  work  at  the 
upper  end,  being  followed  by  No.  2  on  the  10th.  From  the  outcrop  of  the  various 
strata  composing  the  bank  it  was  judged  that  hydraulic  grading  would  be  trouble- 
some and  tne  achievement  of  a  good  slppe  expensive.  The  bank  is  composed  o  f  layers 
of  blue  clay  and  sand  stratified  in  some  places,  while  other  large  pockets  of  sand 
flanked  on  either  side  by  projecting  points  of  tough  clay  were  found.  At  one  place 
the  very  expensive  method  of  sluicing  had  to  be  resorted  to.  Details  of  this  work 
will  be  found  under  grading. 

On  October  22  the  Fletchers  Bend  p'arty  arrived  here  and  at  once  began  work  pre- 
liminary to  the  construction  of  River  Mat  No.  1.  There  being  no  timber  where  the 
anchorage  for  the  mat  would  come,  'Mead  men''  were  used  for  the  mooring  and 
shackle  lines.  On  the  24th  the  plant  was  swung  into  position  for  Mat  No.  1,  which, 
on  account  of  the  absence  of  current  and  the  presence  of  other  favorable  conditions, 
was  made  2,150  feet  long,  sections  of  it  being  sunk  on  two  occasions  before  the  final 
sinking.  Tlie  rrver,  which  had,  up  to  then,  been  at  a  stage  below  zero,  beg^an  rising 
on  November  14,  and  reports  from  headwaters  indicating  a  heavy  rise  with  much 
drift,  the  part  of  the  mat  still  afloat  was  sunk  on  the  21st. 

Mat  No.  2,  began  on  the  23d,  length  1,150  feet,  was  finished  on  the  10th  of  Decem- 
ber, but,  owing  to  the  lack  of  stone,  it  could  not  be  sunk  until  the  16th,  by  which 
date  a  small  lot  of  stone  had  been  received.  In  the  construction  of  thiis  mat,  or  rather 
of  the  shore  work,  a  change  waa  made.  Heretofore  the  shore  work  had  been  joined 
to  the  mat  so  as  to  practically  make  a  continuous  piece  of  wofk  from  the  out-stream 
edge  up  the  dry  slope.  The  line  of  juncture  of  the  shore  and  river  mat  was  consid- 
ered a  weak  part  of  the  work,  as  this  line  necessarily  falls  upon  a  part  of  the  bank 
w];^ich,  being  always  submerged,  has  a  steeper  slope  than  the  graded  portion,  hence 
undue  strains  are  cast  upon  the  junction,  tending  to  rupture  or  separate  the  one  mat 
from  the  other.  This  was  noticed  in  several  cases  of  previous  years^  work.  There- 
fore the  following  method  was  adopted :  Anchor  piles,  60  feet  apart,  were  driven 
along  the  zero  line.  Against  these  the  inner  edge  of  the  river  mat  rested,  being  se- 
cured thereto  with  yokes  made  out  of  f-inch  wire  strand  running  across  the  widths 
of  the  mat  and  well  fastened  to  it  at  every  16  feet.  After  the  mat  was  sunk  these 
piles  were  cut  off  close  to  the  water.  Connecting  mat-s  were  then  used  to  span  the 
zone  between  the  river  mat  and  the  dry  slopes.  Tlie  first  450  feet  of  this  mat,  be- 
ing under  construction  before  orders  to  change  the  method  were  received,  were  con- 
straoted  in  the  usual  manner. 

At  the  beginning  of  the  work  hero  it  was  hoped  that  with  twD  revetment  parties 
about  8,000  feet  ofwork  might  be  accomplished  during  the  season.  When  the  sec- 
ond party  had  completed  the  Osceola  Bar  work  on  December  13,  and  were  ready  to  be 
transferred  to  here,  it  was  fo,und  impracticable  to  do  so,  as  there  was  then  a  lot  of 
work  awaiting  stone,  only  a  small  supply  of  the  latter  on  hand,  and  the  deliveries 
iVom  the  quarries  not  at  all  equal  to  the  demand.  The  same  cause,  i. «.,  limited 
supply  of  stone  and  a  large  amount  of  unfinished  work,  compelled  the  cessation  of 
matbress  construction  at  this  place  when  Mat  No.  2  had  been  completed.  As  soon  as 
this  mat  had  been  sunk,  the  force,  which  had  been  largely  reduced,  were  employed 
in  construction  of  the  connecting  mats  and  in  paving  the  slope.  The  progress  of  this 
work  suffered  several  interruptions  from  lack  of  stone.  ITie  force  had  been  reduced 
by  transfers  to  other  works  and  by  discharge,  but  a  certain  number  of  men  had  to  be 
retained  pending  the  arrival  of  stone.  These  men  had  to  be  subsisted  during  the 
period  of  no  work,  and  this  added  considerably  to  the  cost  of  the  work.  The  original 
project  was  to  carry  all  paving  up  to  the  20-foot,  or  two-third  stage,  but  before  much 
of  it  had  been  carried  that  high  it  was  found  necessary  to  curtail  the  expenditure  of 
stone  by  reducing  the  height  of  paving  to  the  18-foot  sta^e.  After  the  graders  had 
completed  the  slope  for  Mat  No.  2  and  before  the  failure  m  the  stone  supply  became 
apparent,  they  were  moved  below  "Mud  Point,"  which  is  a  sbarp  point  projecting 
from,  the  bank,  whose  substrata  are  composed  of  a  toagh  blue  clay  hard  to  erode. 
The  intention  was  to  run  the  revetment  down  close  to  this  point,*^  leave  the  point 
from  its  base  outward  unprotected,  and  then  resume  the  revetment  below.  This,  if 
carried  out,  would  have  cut  away  the  point,  leaving  the  bank  in  good  shape  for  a 
subsequent  connection  of  the  two  revetments.-  It  was  intended  to  start  the  second 
revetment  party  here,  but,  as  already  indicated  above,  this  plan  had  to  be  abandoned. 
By  the  time  that  it  became  manifest  that  the  supply  of  stone  on  hand  and  prospective 
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vrould  not  warrant  tbe  beginning  of  any  work  here,  the  graders  had  finished  nearly 
600  feet  of  bank,  which  may  bo  considered  so  much  lost  work,  a^^  the  Hlope  is  gradually 
caving  in.    The  work  in  this  bend,  after  suffering  Tarions  delays  from  lack  of  stone 
and  from  natural  causes,  was  completed  for  the  season  on  January  20,  1892. 
The  condition  of  the  work  is  as  follows: 

Linear  foec. 

Leuf^th  of  revetment 3, 260 

Paving  up  to  20-foot  stage 300 

Paving  up  to  18-foot  stage 2,300 

Paving  up  to  13.5- foot  Mtage 500 

Paving  up  to  16-foot  stage 160 

The  lower  550  feet  may  be  considered  as  an  experimental  section,  for  the  natural 
slope  left  by  the  receding  water,  and  which  required  very  little  dressing,  was  taken 
advantago  of  and  paved  up  to  the  foot  of  the  bluff  bank,  Vising  firom  12  to  15  feet  per- 
pendicularly above. 

The  intention  was  to  distribute  a  quantity  of  stone  along  the  toj)  of  this  perpen- 
dicular bank,  to  bo  deposited  on  the  slope  as  it  caved  in,  thus  forming  a  sort  of  rip- 
rap, but  the  prevailing  poverty  of  stone  prevented  this  being  carried  out. 

It  iB  to  be  regretted  that  a  more  vigorous  prosecution  of  the  work  at  this  place  waa 
prevented  by  t-ne  scarcity  of  stone,  for  up  to  the  latter  part  of  December  the  stage  of 
river  and  condition  of  weather  were  all  that  could  be  desired.  Labor,  too,  was  plenti- 
ftd,  and  plant  sufficient  to  work  two  revetment  parties  to  their  utmost  capacity  waa 
on  hand. 

Caving  is  now  quite  active  below  Mud  Point  as  well  as  immediately  below  the  revet* 
ment,  and  an  early  resumption  of  work  and  completion  of  it  dnring  the  coming  season 
is  strongly  urged. 

The  work,  as  far  far  as  finished,  does  not  extend  far  enough  downstream  to  have 
mnch'effect  on  the  sand  bar  opposite,  whose  most  advanced  point  lies  below  Mud 
Point,  but  it  may  prevent  its  farther  growth. 

Clearing  of  anotner  strip  along  the  timbered  bank  will  no  doubt  become  necessary 
shortly  if  the  present  rate  of  caving  continues. 

Daniels  Point, — The  work  contemplated  here  called  for  an  extension  500  feet  up- 
steam  of  the  revetment  and  the  repair  of  a  fault  in  the  1889  work  about  400  feet  below 
the  head  of  it.  Owing  to  the  limited  supply  of  stone,  the  former  project  had  to  be 
abandoned  after  the  bank  had  been  cleared  and  graded.  The  repairs  were  finished 
and  consisted  in  a  standard  river  mat  200  feet  wide  by  350  feet,  long,  two  connecting 
mats  56  by  140  feet  and  60  by  161  feet,  respectively,  to  connect  the  river  mat  with  the 
sphere  work  or  paving,  a  shore  mat  36  by  140  feet,  and  a  strip  of  paving  12  by  135  feet. 
Neither  the  shore  work  nor  the  paving  were  carried  higher  up  than  the  two- thirds  stage, 
the  balance  of  the  bank  being  left  as  found.  Work  was  begun  on  December  3, 1891,  ana 
completed  on  January  9,  1892.  Four  days,  from  the  5th  to  9th,  were  lost  by  reason  of 
no  stone  being  on  hand  to  complete  the  work. 

Osceola  Bar, — The  project  for  this  place  was  the  extension  upstream  of  the  1890 
work  1,000  feet,  putting  a  brush  sili  across  Slough  No.  2,  and  putting  additional 
ballast  on  the  1890  work  whenever  the  declining  river  exposed  sparsely  bal- 
lasted work.  Work  was  begun  on  September  19,  1891.  A  sill  mat  80  by  60  by  2  feet 
was  constructed  and  sunk,  which  completed  the  closure  of  the  slough;  2,076  by 
355  feet  of  revetment  was  reballasted.  While  this  work  was  going  on  a  part  of  the 
force  were  clearing  the  bank,  which  was  covered  with  willows,  but  no  timber,  pre- 
paratory to  grading,  and  putting  in  dead  men  for  the  anchorages.  Hydraulic 
Grader  No.  4  began  grading  on  the  28th.  From  the  very  beginning  the  bank 
slouched  and  caved  off  badly,  requiring  a  large  amount  of  filling  up  and  hand-dress- 
inff  in  order  to  obtain  a  fair  slope.  Various  modifications  in  the  use  of  the  jet  were 
tried,  with  a  view  of  overcoming  this  difficulty,  but  as  the  bank  was  composed 
almost  entirely  of  fine  silt,  quicksand,  and  in  some  cases  beds  of  ooze,  without  suc- 
cess. Finally,  after  290  linear  feet  had  been  graded,  under  great  difficulties  and 
expense,  grayling  was  discontinued,  and  as  the  cost  and  slow  progress  of  sluicing 
made  this  method  of  grading  prohibitory,  it  was  decided  to  sink  the  river  mat  first 
and  then  resume  hydraulic  grading. 

The  mat  party  swung  into  position  on  the  6th  of  October  and  sank  the  mat  on  the 
26th.  It  was  200  feet  wide,  by  1,037  feet  long  on  the  outer  edge  and  987  feet  measured  on 
the  inner  edge,  the  difference  in  length  being  caused  by  the  convexity  of  the  shore. 
This  mat  ran  well  down  below  the  head  of  the  1890  work,  which,  iis  usnal,  had  suffered 
some  slight  disentegiation  from  the  erosion  above. 

For  2^  feet,  where  the  bank  was  alrea<ly  graded,  the  shore  work  was  counecte<l 
directly  to  the  river  mat. 

Grading  was  resumed  as  soon  as  the  river  mat  had  been  sunk,  and  connecting 
mats  and  shore  work  wore  placed  in  position  whenever  a  sufficiently  long  piece  of 
bank  waa  graded.  Grading  did  not  work  well  at  all,  even  after  the  mat  was  sunk, 
but  by  means  of  a  large  amount  of  manual  labor  a  good  slope  was  obtained.    Owing 
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to  the  oozy  uatui^  of  the  uiati^rial  near  the  foot  oC  the  Mh)i>e,  shore  Avork  was  laid  as  a 
foandation  for  the  paving,  the  shoi-e  work  behig  carried  up  to  linn  bottom ;  50  feet 
of  the  above  water  part  of  the  1890  work  which  was  badly,  undermined  and  broken 
up  was  cut  away,  tho  slope  restored,  and  a  good  junction  of  the  old  and  new  work 
effected. 

All  brush  work  was  completed  here  on  November  14,  but  the  completion  of  the 
paving  up  to  the  13-foot  stao^e  was  delayed  for  want  of  stone  until  the  25th,  when 
the  party  were  transferred  to  Fletchers  JBend.  No  further  work  was  done  here  until 
December  80,  when,  anticipating  the  arrival  of  stone,  a  small  party  Were  sent  down 
with  instrnctions  to  carry  up  tho  paving  to  the  20-foot  stage  as  soon  as  the  stone  wiis 
received.  Information  received  the  following  day,  however,  destroyed  these  hopes 
and  the  party  were  therefore  disbanded.  No  further  work  was  done  here  until  Jan- 
uary 20, 1892,  by  which  time  one  barge  containing  396  cubic  yards  of  stone  could  be 
spared  fVom  the  work  and  used  in  raising  the  paving  a  little  higher.  This  work,  for 
which  a  small  party  was  sent  here  on  the  above  dat<\  was  completed  on  the  23d,  and 
no  further  work  has  been  done  since.  One  condemned  mooring  and  one  mattress 
barge  were  sunk  in  Slough  No.  2  behind  the  crib,  and  two  condemned  mooring  barges 
were  sunk  at  the  head  of  Bnllerton  Tow-Head. 

JSlmot  Chute  Dike, — A  large  iicld  of  drift,  the  accumulation  of  the  past  two  years, 
having  massed  in  ftont  of  this  dike,  and  the  retention  of  this  drift  being  very  tlesir- 
able  as  a  means  to  the  permanent  closure  of  this  chute,  and  faith  in  the  ability  of 
the  dike  to  hold  it  long  enough  to  accomplish  this  result  having  been  considerably 
weakened  by  two  breaks  occurring  shortly  after  its  completion,  it  was  decided  to 
sink  the  drift  and  thus  form  a  barrier  independentof  the  pile  dike.  The  plan  adoptd 
for  this  work  was  to  sink  a  zone  of  drift  about  50  feet  wide  for  the  entire  length  of 
^ke. 

Heavy  mattresses  50  feet  wide  by  100  long,  distant  from  the  front  or  npstream  row 
of  dike  from  10  to  50  feet,  were  built  over  the  drift  and  sunk.  The  length  was  sub- 
sequently increased  to  200  feet  and  more.  Tho  mat  could  he  made  continuous  if  do- 
sired,  in  which  case  frequent  detours,  to  avoid  places  where  the  drift  is  piled  up  much 
above  the  general  elevation  of  the  held,  will  be  necessary.  For  the  same  reason 
no  regular  alignment  of  the  mats  is  followed,  but  tho  most  feasible  site  is  fol- 
lowed, care  being  taken  not  to  get  too  far  away  from  the  dike  and  to  have  a  close 
Juncture  at  the  ends  of  the  successive  mats.  As  soon  as  a  mat  is  iinished  it  is  heavily 
ballasted  and  stone  is  dumped  npon  it  as  long  as  it  continues  to  sink.  The  thickness 
of  the  drifts  as  indicated  by  the  submergence  of  the  mats,  is  from  10  to  18  feet.  As 
soon  as  enough  drift  moves  over  these  sunken  mats  to  warrant  doing  this,  a  second 
set  will  be  constructed  over  the  iirst.  The  nearest  approach  to  the  work  is  from  the 
dike ;  hence  the  barges  containing  the  material  are  brought  up  to  it,  planks  laid  over 
or  under  it,  and  the  material  carried  or  wheeled  to  the  work.  When  the  mats  begin 
to  sink  a  movable  raft  is  used  to  wheel  ovei*  and  follow  up  the  sinking  mat.  The 
mats,  having  to  bear  heavy  loads,  are  made  of  two  layers  of  brush,  one  at  right  an- 
gles to  the  other.  Lying  in  a  heavy  bottom  grillage  of  8-foot  squares  and  iinished 
with  a  similar  top  grillage  fonning  pockets  for  the  stone,  they  are  well  tied  and 
wired  together,  both  ti'ansversely  and  longitudinally.  This  work  began  on  the  22d 
of  February  and  is  now  in  progress. 

Similar  treatment  is  contemplated  for  Island  No.  30  Dike. 

Unlociding  $U>ne, — The  first  installment  of  stone  for  the  season  of  1892  having  been 
received  on  March  3,  the  work  of  unloading  it  was  begun  in  Ashport  Bend  and  is 
now  in  progress.  The  machine  used  last  season  for  unloading  being  found  too  light 
for  the  work,  unloading  is  for  the  present  done  by  wheeling  out. 

DETAILS  OF  CONSTRUCTION. 

Conair action  of  maiirusea, — All  river  mattresses,  except  a  short  one  laid  to  cover  a 
fault  in  Section  A,  Fletchers  Bend,  were  200  feet  wide,  exclusive  of  shore  connections. 
Their  length  varied  from  350  to  2,150  feet.  They  were  constructed  as  described 
in  Appendix  D  2,  Report  of  the  Chief  of  Engineers,  1891.  At  Osceola  Bar,  as  al- 
ready stated,  owing  to  the  difficulties  encountered  in  grading  in  advance  of  mat- 
tress construction,  and  for  the  last  650  feet  of  the  Ashport  revetment,  connecting 
mats  to  bridge  the  space  between  the  river  mat  and  shore  work  were  used.  In  all 
other  cases,  except  repairs  to  existing  works,  the  shore  work  was  joined  to  the 
mat,  both  classes  of  work  being  carried  on  simultaneously.  Whenever  the  stage  of 
river  was  above  the  zero  line  piles  were  driven  every  100  feet  so  as  to  hold  the  in- 
shore edge  of  the  mat  on  or  close  to  this  line.  Steel- wire  cables  were  used  for 
anchorage  of  the  mooring  barge  and  the  mattress,  and  when  well  taken  care  of  will 
last  with  unimpaired  strength  for  years. 

Though  at  first  looked  upon  with  disfavor  by  the  foreman  and  like  all  innovations 
severely  criticised,  these  sentiments  soon  changed  when  it  was  seen  that  when  once 
stretched  taut  the  cables  require  no  attention  while  in  iise.    The  height  above  the 
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prevailing  staee  to  which  the  shore  work  was  carried  up  the  slope  was  usually  about . 
5  feet  vertically,  except  duruig  a  rising  river,  in  which  case  it  was  carried  higher^  as 
the  paving  could  never  be  economically  done  till  the  river  mat  was  sunk  and  the 
stone  barges  were  brought  close  to  the  bank.  In  all  cases  where  the  slope  was  soft 
from  seepage  the  brush  work  was  carried  to  firmer  soil.  The  overlap  of  the  8ucce$>- 
slv<e  mats  was  25  feet.  Shore  and  connecting  mats  were  constructed  in  the  manner 
described  in  the  paper  mentioned  above.  .   - 

Favinf!, — Paving  was  made  10  inches  thick,  thestone  being  placed  on  edge  with  an 
inclination  toward  the  water,  the  angle  with  the  islope  being  less  or  greater  as  the 
stone  was  large  or  smaller.  Stone  was  laid  as  close  as  possible  and  the  interstices 
filled  np  with  quarry  refuse  when  this  could  be  obtained.  As  very  little  of  this  could 
be  had,  men  went  over  the  leaving  with  sledges  breaking  otf  all  the  projecting  points 
of  the  stones  and  with  the  pieces  tnns  obtained  filled  in  the  interstices.  When  gravel 
and  spall  can  be  obtained  it  will  make  a  better  and  cheaper  job.  This  stuff  is  spread 
in  a  thin  layer  over  the  paving,  and,  if  some  cheap  cement  grout  could  bepumped 
over  it,  it  would  make  an  almost  impervious  piece  of  work. 

Grading. — Hydraulic  grading,  on  the  whole  has  been  very  unsatisfactory  the  past sea< 
son .  This  may  be  accounted  for  in  part  by  the  conipositi  on  of  the  soil  forming  the  banks 
and  partly  by  the  many  stumps  encountered.  These  latter  require  the  expenditure  of 
a  large  amount  of  water  to  put  them  in  shape  for  final  removal  by  blasting.  Some 
of  these  stumps  have  a  penetration  of  15  feet  and  t-erminate  in  a,  network  of  roots. 
Both  at  Fletchers  Bend  and  Ashpoii;  Bend  from  6  to  10  stumps  per  day,  some  as  much 
as  4i  feet  in  diameter,  were  encountei*ed  by  each  grader.  This  not  only  causes  damage 
to  the  slope  by  the  excessive  quantity  of  water  that  has  to  be  used,  but  greatly  retards 
the  progress  oi  grading.  Another  caus^  of  the  unsatisfactory  results  of  hydraolic 
gracung  is  steepness  of  the  slope,  1  on  3,  adopted  for  the  past  two  seasons'  work.  As 
long  as  slopes  of  1  on  4  were  used  much  better  results  were  obtained. 

As  already  stated,  at  Osceola  Bar,  after  various  expedients  were  tried  to  obtain  a 
good  slope,  grading  was  finally  postponed  until  the  river  mat  was  sunk,  and  even  then 
the  work  was  not  satisfactoiy.  At  Ashport  Bend  much  difficulty  was  encountered 
from  the  beginning,  but  for  the  first  2,0CK)  feet  a  fairly  good  slope  was  obtained.  Be- 
yond this  distance  the  difficulties  increased,  until  finally  sluicing  was  resorted  to. 
The  excessive  cost  and  slow  progress  of  this  latter  method  precluded  its  extensive 
use,  and  hence  where  an  examination  of  the  bank  shows  that  hydraulic  grading  will 
be  unsatisfactory  it  would  be  advisable,  as  it  certainly  would  be  economical,  to  con- 
struct the  mattress  before  grading,  this,  of  course,  to  be  done  where  it  appears  cer- 
tain that  no  good  slope  can  be  obtained  by  grading  before  mattress  construction. 
There  is  no  uniformity  in  the  material  composing  the  banks ;  loam,  clay,  silt,  and  sand 
are  encountered,  sometimes  in  layers  one  above  the  other,  sometimes  pockets  of  but 
one  mat-erial.  The  worst  places  are  those  where  the  hard  material  crops  out  at  the 
water  line  and  then  disappears,  to  be  followed  by  a  pocket  of  sand  or  silt.  The  lat- 
ter material  will  cave  in  and  wash  out,  while  at  the  outcrop  of  the  tougher  material 
there  will  be  a  good  slope  with  a  projecting  point. 

ITie  holes  will  have  to  be  filled  up  with  loose  material,  which  hardly  ever  is  given 
time  to  settle  before  the  work  is  placed  upon.  it.  When  a  brush  foundation  is  used 
the  subsequent  settlement  at  those  places  is  not  liable  to  damage  the  work  much, 
but  where  the  paving  rests  directly  on  the  slope  it  will  form  depressions  that  in- 
crease in  extent  with  each  heavy  rainfall. 

At  Ashport  Bend,  where  to  complete  the  project  nearly  13,000  feet  of  work  is  still 
required,  the  bank  is  such  a  one  the  composition  of  which  has  just  been  described, 
ana  no  doubt  some  places  will  be  found  where  grading  will  have  to  be  deferred  until 
the  mattress  is  down. 

Onr  grading  plant  I  believe  to  be  too  large  for  the  work.  During  the  past  season 
three  and  four  l^inch  jets  were  worked  from  each  grader,  and  the  pumps  could  easily 
supply  six;  but  as  each  grader  has  to  work  on  only  one  face,  there  is  but  little  econ- 
omy in  increasing  the  number  of  jets  beyond  three.  Besides,  the  greater  the  number 
of  jets  working  on  one  face  the  greater  the  volume  of  discharge  down  the  slope,  and 
consequent  damage.  Grader  No.  4,  whose  pumps  can  be  worked  independently,  has 
given  as  great  a  nozzle-pressure  with  one  pump  as  with  both  for  the  same  number  of 
jets,  while  the  fuel  consumption  was  much  less  in  the  former  case.  For  each  grader 
to  work  two  faces  would  require  long  hose  and  frequent  shifting;  then  the  person- 
nel would  have  to  be  increased  by  four  hosemen,  and  whether  the  two  parties  were 
working  toward  or  following  each  other  they  could  in  neither  case  avoid  deluging 
each  other  with  water  and  mud. 

The  grading  plant  is  insufficient  for  rapid  prosecution  of  the  work.  For  obvious 
reasons,  it  is  not  i^acticable  to  start  the  gradmg  far  in  advance  of  the  revetment  par- 
ties. The  daily  progress  of  one  grader  under  favorable  conditions  is  100  linear  feet 
and  may  fall  as  low  as  60.  ITie  daily  advance  of  the  mattress  work  is  140  feet,  and 
thus  it  will  be  seen  that  when  two  mattress  parties  are  in  the  field,  each  depending 
on  one  grader  only,  they  will  soon  crowd  upon  the  latter.    Some  of  the  pump  and 
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power  plant  now  on  liaud  here  might  be  profitably  utilized  in  the  construction  of 
additional  and  much  smaller  graders.  Much  trouble  has  been  experienced  with  the 
valve  gear  on  the  Davidson  pump  by  excessive  friction  and  consequent  cutting  of  the 
pin  and  cam.  Attempts  to  lubricate  these  parts  have  been  but  partiallv  successful. 
An  oil  pump  applieil  to  the  steam  chest  so  as  to  deliver  oil  uj>on  the  pin  has  given  the 
best  results,  but  as  this  has  to  be  operated  by  the  engineer  its  success  depends  upon 
the  « ttent ion  gi  v«n  it  by  the  attendant.  During  the  progress  of  grading  sonic  experi- 
ments to  determine  the  relative  loss  by  friction  of  3-inch  and  4-inch  hose  were  made 
uud  the  results  are  transmitte<l  as  a  separate  appendix. 

Stone  supply, — As  mentioned  previously,  delivery  of  stone  by  the  general  service  be- 
gan on  the  27th  of  April,  1891.  and  continued,  with  interruptions,  until  the  11th  of 
Heptember.  On  September  14  the  first  installment  on  the  contract  with  the  Hun- 
tingdon and  St.  Louis  Towboat  Company  was  received.  Stone  was  also  received 
from  Clarkson  &  Co.,  delivered  on  our  barges  at  the  quarry,  the  towing  being  done 
by  the  district  steamer  Titan,  Toward  the  latter  part  of  the  season  low  water  greatly 
retarded  the  deliveries  of  stone,  and  finally  ice  in  the  river  stopped  it  entirely.  This 
not  only  caused  serious  delt^  in  the  prosecution  of  work  in  hand,  but  prevented  the 
extension  of  the  work,  and  this  at  a  time  when  the  stage  of  river  was  most  favorable 
for  the  achievement  of  first-class  work.  Stone  is  now  being  delivered  for  the  coming 
season's  work  and  stored  on  the  protected  banks. 

,  Brvsh  and  poles, — ^The  supply  of  this  material  has  always  been  adequate.  Messrs. 
Hunter  &.  Prey,  of  Memphis^  Tenn.,  the  contractors,  have  shown  considerable  energy 
in  keeping  pace  with  the  demands  upon  them,  and  their  dealings  with  the  work  have 
been  characterized  by  fairness  and  honesty. 

CorftlilioH  of  works — revetment. — All  revetment  on  this  reach  is  in  eood  condition, 
except  that  at  Daiiiels  Point,  which  has  suffered  some  damage  at  its  head,  caused  bv 
the  caving  of  the  unprotected  bank  immediately  above,  and  that  at  Plum  Point,  which 
has  suffered  damage  from  a  similar  cause  at  its  foot.  The  head  of  the  former  work 
is  exposed  to  great  strains,  it  being  situated  at  the  foot  of  a  caving  bank,  whose  re- 
cession has  left  the  work  exposed  to  the  direct  attack  of  a  strong  current,  and  is 
being  undermined  and  broken  up.  An  early  extension  of  this  work  about  1,000  feet 
upstream  is  necessary  for  the  salvation  of  a  great  part  of  the  existing  work.  Some 
of  the  old  work  should  be  taken  off  and  the  point  well  rounded,  so  as  not  to  leave  it 
as  salient  as  it  now  is.  Ashport  Bend  work  is  in  first-class  condition ;  so  is  also  the 
more  recent  work  in  Fletchers  Bend  down  to  Section  D.  The  latter  section  has  suffered 
slight  damage  to  its  lower  end,  and  Section  E  to  both  head  and  foot.  The  damage  to 
1)  and  head  of  E  is  caused  by  the  caving  of  the  500  feet  of  unprotected  bank  between 
the  two  and  that  at  the  foot  by  the  eddy  usually  found  at  the  lower  end  of  a  revet- 
ment. 

The  work  done  prior  to  1885,  here  as  well  as  at  other  localities,  shows  signs  of 
aging,  these  signs  being  the  gradual  decay  of  the  brush  composing  the  shore  work 
and  consequent  exposure  of  the  bank.  The  work  of  putting  additional  stone  upon 
all  the  old  work  wherever  this  is  scanty  should  be  resumed  as  soon  as  possible,  and 
will  prolong  its  life  at  a  comparativeli^  moderate  expenditure.  Flet<*.hers  Bend 
revetment  may  be  divided  into  three  sections.  Section  No.  1,  the  farthest  upstream, 
was  constructed  in  the  years  1884,  1888,  and  1^9.  This  covers  5,692  linear  feet  of 
bank.  Section  No,  3  is  the  'Mnterrupted  revetment "  built  in  1888  and  1889,  and 
covers,  with  the  1,200  of  unprotected  bank,  5,435  linear  feet.  The  middle  section, 
constructed  in  1891,  covers  4,344  feet  of  bank.  During  the  period  between  tlie  con- 
struction of  the  upper  and  lower  sections  and  the  nnal  completion  of  the  whole 
revetment  the  unprotected  middle  section  receded  considerably,  and  this  now  leaves 
what  was  formerlv  the  head  of  Section  B  in  a  very  salient  position  with  a  strong 
eddy  below  it.  All  sharp  projections  in  a  revetment  are  weak  points  and  usually 
the  first  to  suffer  injury.  The  danger  here  is  increased  by  a  combination  of  strong 
current  and  eddy  and  steep  under-water  slope,  the  depth  175  feet  from  zero  line 
being  79  feet  below  low  water. 

The  Osceola  Bar  work  of  1890  and  1891  is  in  excellent  condition.  Bullerton  Tow- 
Hea<l  revetment  and  the  1883  and  1884  work  at  Osceola  Bar  are  in  fair  condition,  but 
as  already  intimated  show  signs  of  aging. 

Elmot  Chute  and  Island  No.  30  dikes  suffered  some  enlargement  of  the  breaks  dnr- 
ing  the  early  summer  of  the  past  year,  but  the  gaps  seem  now  to  have  att^ine^l  their 
maximum  width.  All  other  dike  work  on  the  reach  remains  practically  as  reported 
last  year. 

The  following  suggestions  are  respectfully  offered: 

(trading  should  follow,  not  precede,  mattress  construction.  My  reasons  for  offer- 
ing this  are  that  by  so  doing  the  difficulties  of  grading  in  troublesome  soil  will  be 
greatly  reduced,  if  not  entirely  eliminated,  and  mattress  construction  can  proceed 
rapidly,  not  being  dependent  upon  the  capacity  of  the  grading  plant.  tXen  should 
it  al  the  end  of  the  working  season  be  impossible  to  complete  the  above-water  ]>art 
of  the  revetment,  I  believe  that  that  part  having  only  the  river  mat  to  prote<'t  it 
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wonlcl  be  entirely  safe  for  at  least  cue  season.  The  transverse  cables  would  of  eourse 
liave  to  be  readjusted  after  the  slope  was  graded,  but  this  would  be  a  small  matter, 
and  when  anchor  piles  are  used  no  transverse  cables  would  be  required. 

A  ret  am  to  the  1  on  4  slope  is  strouj^ly  urged  as  a  means  of  insuring  the  longevity 
of  tbe  work.  It  is  true  that  this  would  somewhat  increase  the  first  cost  of  the  work, 
but  I  believe  that  this  would  be  more  than  ofiset  by  the  increased  stability  and  de- 
creased cost  of  maintenance. 

The.  brash  shore  work  should  run  up  to  at  least  the  10-foot  stage,  in  order  to  insure 
a  good  foundation  for  the  stone.  The  lower  third  of  the  slope  is  usually  found  very 
soft,  and  if  the  paving  is  laid  direct  on  this  material  unec^ual  settlement  is  certain 
to  take  place. 

tipper  Osceola  Bar  should  be  revetted  along  its  outsid^  bank.  Caving  has  been 
going  on  here  for  years,  until  now  the  distance  f^om  the  river  to  thechuteis  only  580 
feet.  Should  the  river  break  through  here  the  greatly  weakened  closure  works  would 
be  unable  to  withstand  the  increased  volume  of  water,  and  serious  results  might  fol- 
low. About  2,000  feet  of  revetment  and  a  sill  across  a  small  slough  would  secure  the 
threatened  locality  and  possibly  be  all  that  would  be  required  under  existing  condi- 
tions. The  ox>ntinuation  of  Section  D,  Fletchera  Bend  revetment,  down  to  the 
head  of  Section  E  appears,  in  my  estimation,  to  be  necessary,  in  order  to  prevent 
further  damage  to  both  pieces  of  work.  The  damage,  though  not  serious  as  yet,  is 
liable  to  increase  rapidly  with  the  farther  recession  of  the  unprotected  bank. 

Respectfully  submitted. 

Aug.  J.  NOLTY, 
Jesistant  Engimew 

Capt.  8.  W.  R0E88LRR, 

Corpt  of  Enyineera,  U,  S,  A. 
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report  of  assistant  knoinekr  w.  m.  uee8,  ox  operations  in  hopefield  bend^ 

arkansas. 

United  States  Engineer  Office, 

^fenq)hUJ  Teun.,  March  ,?,  1892, 

Captain:  I  have  the. honor  to  submit  my  report  on  improving  Mississippi  River 
at  Hopetield  Bend,  Ark.,  during  the  season  of  1891-*92.    ' 

The  work  covered  by  the  project  embraced  repairs  to  the  breaks  in  the  revetment, 
made  during  the  flood  of  1891,  and  a  general  strengtheuing  of  the  remaining  work. 

There  were  two  large  breaks,  one  at  the  head  of  the  1884  revetment,  which  was 
2,750  feet  long,  and  the  other  along  the  1887  revetment,  immediately  above  the  repair 
work  of  1890,  and  which  waa  600  feet  long,  the  total  length  of  the  breaks  being 
3,850  feet.  The  banks  had  caved  near  the  water  line,  extending  inland  at  some 
points  beyond  the  top  of  the  shore  revetment;  at  other  pla(M\s  leaving  portions  of 
this  in  place,  with  large  and  deep  breaks  between  theui  and  the  snbaqueous  mat- 
tresses. To  determine  how  far  the  latter  had  been  broken,  a  diver  was  employed,  wlio 
made  examinations  on  sections  located  at  each  100  feet  along  the  bank.  The  mat- 
tress was  found  on  all  the  sections,  sometimes  by  the  diver,  but  more  frequently  by 
means  of  probing  with  a  long  wooden  pole,  shod  with  a  steel  point,  which  was 
pushed  through  the  deposit  covering  the  mattress  in  many  places. 

The  distance  from  the  shore  line,  at  low  water,  to  where  the  mat  was  found  nn- 
broken,  was  from  80  tp  140  feet  along  the  upper  break,  and  from  50  to  100  feet  along 
the  lower. 

The  plan  then  formed  was  to  make  the  mattresses  200  feet  wide  along  the  former 
and  120  feet  wide  along  the  latter,  insuring  large  laps  in  all  eases;  to  connect  these 
with  the  upper  bank  by  connecting  mattressos,  made  much  thicker  than  usual  at 
the  low-water  line,  and  above  these  to  pave  the  bank  Avith  10  inches  of  stone  to 
about  the  two-thirds  stage. 

Below  the  breaks  there  was  about  6,500  feet  of  revetted  bank,  and  whilst  there 
were  no  breaks  in  this  work,  at  some  jilaces,  usually  near  the  low- water  line,  the 
work  had  settled  from  sloughing  off  the  bank  under  it,  showing  often  a  grade  as 
steep  as  1^  on  1.  These  places  were  to  be  strengthened  by  placing  along  them  shore 
mattresses,  sufficiently  cribbed  up,  andthe  entire  work,  which  had  been  insufficiently 
baUasted,  to  be  paved  to  about  mid-stage. 

The  river  being  sufficiently  low,  work  was  begun  in  the  middle  of  September, 
1891,  and  continued  throughout  a  very  favorable  season  until  near,  its  close,  .Janu- 
ary 9,  1892,  when  a  severe  snowstorm  and  subsequent  cold  weather  caused  suspen- 
sion until  January  23,  after  which  a  week's  work  finished  the  project. 

The  work  was  done  by  hired  labor,  brush  and  poles  being  supplied  by  contract 
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and  delivered  on  Govei-nmeut  barges  about  23  miles  above  Memphis,  Tenn.  The 
Btone  was  also  furnished  by  contract  from  quarries  at  Williford,  Ark.,  about  118 
miles  from  West  Memphis,  on  the  line  of  the  Kansas  Oity,  Fort  Scott  and  Memphis 
Railroad,  and  delivered,  one  half  along  the  bank  over  a  railroad  track  paralleling  it 
and  built  by  the  contractor,  and  the  other  half  on  Government  barges  at  West  Mem- 
phis, Ark. 

Grading, — As  the  oaving  had  not  displaced  all  the  old  revetment,  this  had  to  be  re- 
moved preparatory  to  grading.  The  bank  also  was  covered  with  heavy  timber, 
which  was  felled  and  cleared  back  for  a  distance  of  about  100  feet.  Hydraulic  grad- 
ing was  begun  on  Septeratier  15,  1891,  and  finished  on  November  19,  and  as  the  stage 
of  the  river  was  very  favorable,  being  near  low  water  during  the  entire  time,  a  very 
satisfactory  grade  was  obtained,  in  no  case  being  greater  than  33^  per  c«nt,  the 
average  being  about  30  per  cent. 

The  total  length  of  graded  bank  was  3,475  feet;  quantity  of  material  removed, 
82,584.  This  cost  $0,045  per  cubic  yard  for  pump  work,  bnt,  addin^jr  to  this  the  cost 
of  clearing  and  trimming  the  bank,  the  eost  reaches  $0,067  per  cubic  yard. 

Three  grading  machines  were  used ;  on  one  the  pumps  were  duplex  condensing, 
with  20-inch  steam  cylinders,  10-lnch  plungers,  and  12-inch  stroke.  These  delivered 
two  streams,  removed  an  average  of  67.4  cubic  yards  per  hour,  at  a  cost  of  0.043  per 
cubic  yard.  They  were  worked  at  high  pressure  as  the  condenser  was  ont  of  order, 
otherwise  the  cost  would  have  been  less.  The  other  machines  had  compound,  non- 
condensing  duplex  pumps,  with  16^  and  10  inch  steam  cylinders,  6i-inch  plungers, 
and  10-inch  stroke :  they  delivered  but  one  stream  and  graded  each  48.5  cubic  yards 
per  hour,  at  a  cost  of  $0,047  per  cubic  yard. 

All  the  pumps  worked  under  a  pump  pressure  of  160  pounds  per  inch  and  used  3- 
inoh  hose  and  |-inch  nozzles. 

Subaqueous  or  river  mattresBes. — These  were  of  the  usual  type  of  woven  mattresses, 
strongly  built  and  cabled.  They  were  sunk  after  the  bftnk  was  graded,  the  shore 
edge  being  in  all  cases  at  or  below  the  extreme  low-wat>er  line.  The  length  of  bank 
covered  was  2,588  feet.  * 

Four  mattresses  were  sunk  of  the  following  dimensions:  No.  1,613  by  120  feet; 
No.  2,  715  by  200  feet;  No.  3,  440  by  220  feet,  and  320  feet  by  200  feet;  No.  4,  550  by 
220  feet.    The  cost  per  square  foot  in  place  was  $0.0351. 

Connectinff  mattresses, — ^These  well  overlapped  the  river  ma:^tres8es  and  extended  up 
the  graded  slope  until  a  good  foundation  was  reached  whereon  to  begin  the  paving. 
They  therefore  have  their  shore  edges  at  difForent  levels,  some  n,ear  low  water  and 
others  at  mid-stage,  and  vary  in  width  from  30  to  80  feet. 

They  were  all  built  on  ways  and  similar  to  the  river  mattresses,  but  aft-er  being 
launched  received  one  or  more  layers  of  small  brush,  and  where  steep  places  oc- 
curred in  the  slopes  below  the  water  line  they  were  cribbed  to  bring  their  tops  to  a 
uniform  grade  when  sunk.  They  vary  in  thickness  from  1^^  to  4  feet.  They  were 
sunk  along  the  entire  graded  bank,  along  1,735  feet  of  the  old  work  of  1887-88  and 
420  feet  of  the  work  of  1885,  the  total  length  of  bankthoy  covered  being  5,725  feet; 
average  width,  66.3  feet;  area,  379,965  square  feet,  and  cost  $0.0559  per  square  foot. 

The  quantity  of  brush  and  poles  used  in  the  river  mats  was  0.77  cords  per  square 
of  100  feet,  and  in  the  connecting  mats  1.40  cords  p^r  square:  the  stone  used  in 
ballasting  was  for  the  river  mats  0.71  tons  per  square,  ana  for  the  connecting  mats 
1.27  tons  per  square. 

Paving. — Preparatory  to  paving  the  grade  was  neatly  dressed,  and  wlien  the  mate- 
rials were  hard  '•lays  or  buckshot  soil,  the  stone  was  placed  directly  on  them,  but 
when  soft  materials  or  sand  were  encountered  they  were  covered  either  by  ext'Cnding 
the  connecting  mattresses  or  with  detached  layers  of  small  brush  as  a  foundation. 
The  stone  used  wns  in  pieces  weighing  from  10  to  40  pounds,  laid  as  close  as  practi- 
cable, the  interstices  filled  with  small  stones,  and  the  top  covered  with  a  layer  of 
Humll  broken  stone  or  spalls.  Care  was  thus  taken  to  stop  all  large  holes,  for  it  was 
discovered  that  large  openings  permitted  the  wave  wash  to  pass  in  and  u'idermine 
the  paving,  whilst  when  the  openings  were  small  the  interstices  were  quickly  filled 
with  sediment.  When  the  paving  was  placed  on  a  brush  foundation  no  spalls  were, 
used. 

The  total  pavement  laid  was  500,843  square  feet.  Of  this  275,118  square  feet  was 
laid  along  the  graded  bank,  210,118  square  feet  being  directly  on  the  earth,  and  hav- 
ing no  snbfonndatiou.  Tliis  portion  reaches  to  the  22-foot  stage,  the  average  width 
above  low  water  being  76  feet. 

Two  hundred  and  seventeen  thousand  three  hundred  and  twenty-five  square  feet 
was  laid  on  the  old  work  of  1887-'88,  covering  the  bank  from  low- water  to  near  the 
mid-stage;  8,400  square  feet  was  also  laid  in  the  pocket  of  the  1885  work.  • 

The  average  thickness  was  8  inches,  being  about  6  inches  on  the  brush  foundation, 
and  upwards  of  10  inches  when  placed  directly  on  the  earth.  The  cost,  exclusive  of 
grading  and  mattress  foundation,  was  $0.0612  per  square  foot. 
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The  approximate  cost  ojC  completed  revetment,  200  feet  wide  below  the  zero  con- 
tour, wftn  bank  paved  to  the  two-third  stJige,  aH  deduced  from  the  season's  work, 
would  be  per  lineal  foot: 

Clearing  and  grading $1. 59 

Subaqueous  mat,  200  feet  wide 7. 02 

Connecting  mat^  (K)feet  wide -^-SB 

Paving 4.59 

16.55 
Proportion  of  other  expenses,  18  per  cent 3. 01 

t 

Cost  per  lineal  foot  of  revetment 19. 56 

Accompanying  this  report  is  a  tabulated  statement  showing  expenditures  in  de- 
tail, witli  quantity  of  work  done  and  cost  per  unit.    Also  a  plan  showing  the  loca- 
tion and  dimensions  of  the  work  and  the  soundings. 
Respectfully  submitted. 

W.  M.  Rbes, 

Asiiaiant  Engineer. 

•    Capt.  S.  W.  ROBSSLER, 

Corp9  of  Engineers,  U,  S,  A,  • 


Appendix  5  0. 

rbport  op  assistant  knginfibr  c.  w.  8turtevant  on  rbpairs  to  plant. 

United  States  Engineer  Office, 

Memphis,  Tenn..  May  ^6, 1893, 

Captain:  I  have  the  honor  to  submit  the  following  report  upon  the  ropaii*s  to 
plant  at  Amelia,  Ark.,  for  the  year  ending  May  31, 1892: 

Diairict  harges. — Five  unserviceable  barges,  Nos.  55,  74,  76,  94,  and  134,  had  new 
gunwales  and  rakes  built;  the  bottoms  were  found  to  be  in  a  good  state  of  preserva- 
tion and  only  required  calking.  Barge  No.  135  had  deck  calke<l  and  pitched. 
Other  badges  in  fleet  have  been  calked  and  patched  just  enough  to  keep  them 
afloat. 

(reneral'Sennce  harges, — ^Twenty-one  barges,  Nos.  40,  42,  44,  45,  49,  84, 141,  148,  169, 
171,  181, 183,  189, 191,  206,  209,  212,  216,  221,  222,  and  253,  have  been  calked  and  re- 
paired, ready  for  towing  stone. 

Mooring  barges. — ^Four  first  and  second  district  mooring  barges  were  repaired  and 
strengthened  ior  last  season's  work.  Two  new  mooring  barges  were  built,  using  old 
bottoms  from  other  barges,  with  new  gunwales  and  rakes. 

Mattress  barges. — Four  mattress  barges  were  built,  using  old  bottoms  of  district 
barges  with  new  gunwales  and  rakes. 

garter  boats. — Quarter  boat  No.  27.  Hiill  calked  and  patched,  cabin  and  roof  re- 
paired and  painted. 

Quarter  boat  11.  Hull  calked  and  patched,  new  rakes,  new  guards,  and  roof 
painted. 

Quarter  boat  30.  Not  docked;  just  i)atched  and  whitewashed. 

Quarter  boat  25.  Thoroughly  repaired  and  a  set  of  hog  chains  placed  fore  and  aft. 

Quarter  boat  No.  6.  Thoroughly  overhauled  while  on  dock. 

Quarter  boat  No.  39.  Cabin  repaired  and  painted,  new  guards,  hull  repaired  above 
water  line:  not  docked. 

Quarter  boat  No.  28.  Deck  and  cabin  repaired. 

Amelia  No.  S,  Ceiled,  put  in  ventilators  and  screens. 

Calking  flats, — Two  calking  flats  were  built  and  two  old  ones  repaired. 

Derrick  boat  No.  2.  Hull  and  machinery  reoeived  minor  repairs  and  two  cars  built 
to  unload  stone  on  bank. 

Machine  boat  No.  1.  Painted  and  received  only  necessary  repairs. 

Machine  boat  No.  2.  Painted  and  received  only  necessary  repairs ;  also  anew  smoke- 
stack. 

Pile-drivers  have  received  only  necessary  repairs  to  hulls  to  keep  them  afloat. 

No.  39  received  a  new  water  chamber  for  Its  Worthington  pump. 
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Hydr9.ulic  grader  No.  2  has  been  docked  and  received  new  6-inch  yellow  pine 
gunwales  and  new  rakes.  This  grader  has  been  carefiilly  overhauled  both  in  hull 
and  machinery.  Tw/>  new  water  chambers  have  been  placed  instead  of  the  old  ones 
that  were  cracked.  Two  more  openings  were  made  for  the  flow  of  water  into  the 
wells  in  which  the  receiving  pipes  are  placed. 

Hydraulic  grader  No.  4  is  now  on  the  dock.  A  new  water  chamber  was  purchased 
during  the  season  and  has  been  used ;  one  side  only  of  the  pump  will  be  repaired, 
as  the  other  side  would  require  a  new  high-pressure  cylinder  ana  a  new  water  cham- 
ber. 

Second  district  grader  No.  40  was  repaired,  calked,  and  painted ;  deck  shored  up 
under  pump,  and  a  fore-and-aft  5-inch  yellow-pine  bulkhead  placed  in  center  of  hull 
under  pump :  also  two  sets  of  rods  were  placed  from  top  of  outside  gunwales  to  bot- 
tom or  middle  bulkhead  to  assist  in  holding  up  the  weight  of  the  pump.  The  cabin 
and.machinery  have  been  overhauled  and  paiuted.  The  heater  was  found  to  be  very 
^eaky  and  likely  caused  the  trouble  with  the  vacuum.  The  main  shaft  was  also 
found  to  be  in  wrong  and  was  changed  end  for  end.  A  new  condenser  was  purchased 
during  the  year. 

Steamboats, — Steamer  Titanhm  three  new  boilers,  with  new  boiler  beams  and  breech- 
ing, also  the  system  of  feeding  water  into  boiler  has  been  changed  ft'om  the  pan  in 
top  of  shell  to  a  spray  in  mud  drum.  Two  new  and  larger  hog  chain  posts  art,  two 
additional  center  and  two  additional  forward  hog  chain  posts  and  a  second  set  of 
main  hog  chains,  two  knuckle  chains  under  cylinders  and  a  short  chain  under 
boilers  fore  and  aft.  Fantail  been  braced  out  and  held  up  by  a  traverse  system 
of  chains.  Iron  straps  attached  to  loot  log  on  forward  end  of  main  chains  was 
taken  oft*  and  rewelded.  Shore  up  main  and  boiler  decks  under  pilothouse.  The 
wheel  was  rebuilt  and  painted.    Pitman  straps  enlarged,  machinery  reset  and  lined. 

Steamer  Oraham  has  two  new  boilers  in  place  of  old  ones  woni  out,  also  various 
other  minor  repairs  to  boat  and  machinery. 

Steamer  Kirns  has  received  only  such  general  repairs  to  boat  and  maoluuery  as 
have  been  necessary  to  keep  the  boat  in  conmiission. 

Steamer  Itasca  has  had  a  new  boiler,  the  hull,  cabin,  and  wheel  thoroughly  over- 
hauled and  painted. 

Steamer  Abbot  had  three  partially  decayed  strakes  in  the  hull  which  were  repaired, 
nineteen  new  wheel  arms  were  replaced,  also  a  set  of  buckets  complete.  Twelve  iron 
straps  were  placed  on  each  side  to  tie  the  deck  beams  down  to  the  hull.  The  hull 
was  calked  and  painted.  A  second  feed  pump  was  x)Iaced  on  the  boat  in  the  engine 
room  for  use  in  case  of  accident  to  the  first  one.  The  machinery  reset  and  lined  up, 
one  new  sheet  placed  in  boiler,  a  rigging  for  raising  and  lowering  meter  at  stem  of 
boat  was  also  arranged. 

Sand  pump  boat.—^hehoilevs  were  exchanged  for  better  ones  not  in  use  on  the 
fleet;  alarger  pulley  for  pump  was  purchased  so  that  the  engine  might  be  speeded 
up  to  develop  the  proper  amount  of  horse  power,  arrangements  were  made  so  as  to 
take  steam  from  boilers  on  steamer  Oraham, 

Warehouse  A, — A  warehouse  for  storing  boilers  and  machinery  has  been  built  125 
long  and  30  feet  wide  and  is  raised  up  6  inches  above  high  water.  It  has  oak  and 
ash  foundation  timbers,  cypress  siding,  cottonwood  frame,  and  tin-shingle  roof,  and 
tin  gutters. 

General  repairs. — There  are  many  minor  repftirs  t-o  various  pieces  of  plant  that  are 
classed  under  the  head  of  general  repairs,  they  were  small  amounts  and  at  various 
times,  and  were  necessary  only  to  care  for  the  plant  or  in  construction  of  tools  which 
could  not  be  charged  to  a  piece  of  plant  as  increasing  its  value. 

There  is  inclosed  herewith  table  of  repairs  giving  cost  of  each  piece  dnring  the 
year. 

Respectfully  submitted. 

C.  W.  Stubtkvant, 

Assistant  Engineer, 

Capt.  S.  W.  ROESSLER, 

Corps  of  Engineers,  17.  S,  A. 
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Table  ofeosi  ofrepaii'B  to  vaHoM^pieoee  of  plant  at  Amelia,  Ark,,  from  June  1, 1801,  to 

May  1, 189!?. 


Distriot  barge  No. — 
55 


74 

76 

94 

134 

135 

Qeneral-service  Large  No. — 

40... 

42 

44 

45 

49 

84 

141 

148. ..r. 

169 

171 

181 

183 

189 

191-... 

206 

209 

212 

216 

221 

222 

253 

I'Mrst  district  mooring  barges 

(two) 

Second    distriot    mooring 

barges  (two) 

Mooring  barge  No. — 

1 

2 


$1, 049. 12 

288.18 

988.37 

1, 062. 99 

546.51 

73.80 

16.55 
19.61 
28.07 
17.84 
16.51 
.55 
27.55 
13.86 
95.19 
18.16 

108.96 
55.13  I 
38.35  ' 
46. 15  j 
19.97 
36.75 
38.40 

294.96 
48.52 
45.75 
10.71 

563.18 

257.46 

2,903.06 
1,894.07 


Mattress  barge  No. — 
3 

4 :,.. 

Quarter  boat  No. — 

27 

11 

30 

25 

6 

39 

28 

Amelia  No.  2 .... 

Calking  flats 

Derrick  boat  No.  2. . . 
Machine  boat  No. — 


1 
2 


Pile-drivers  Nos.  61, 58, 59,  21, 

and  38 : 

Hydraulic  grader  No. — 

2 

4 

Second  district  grader  No.  40. 
Steamer — 

Titian 

Graham ., 

Kirns 

Itasca 

Abbot 

Sand  pomp  boat 

Warehouse  A 

General  repairs 


$2,851.20 
3,011.5^1 
2, 946. 27 
3, 187. 23 

240.  G:i 

620. 52 
275. 7J> 
915. 43 
505.08 
417. 78 
67. 93 
78.17 
100.00 
200.14 

67.90 
147. 24 

288.84 

3, 122. 34 

1, 101. 38 

751.99 

5, 689. 30 

2, 057. 18 
213.42 

1, 247. 40 
560.78 
771.  79 

1, 562. 13 
10, 104. 78 


Total 53,728.48 


AMraet  of  propoBolB  for  furnishing  stone  for  use  at  Hopefield  Bend,  Arkansas,  received 
in  respo7ise  to  advertisement  dated  June  SO,  1891,  and  opened  July  14, 1891,  by  Capt,  S, 
W,  Roessler,  Coips  of  Engin eers. 


No. 

Kame  and  address  of  biddor. 

10,000  cubic 

yartls  on 

barges. 

10,000  cable 

yardfi  on 

bank. 

20,000  cubic 

yanis  on 

bank. 

1 

Frederick  Hartwei?. CincinnAti. Oh io 

P&r  eu.  yard 
$1.84 
*LC5 

Per  eu,  yard. 
$1.84 
•1.75 

Per  eu.  yard. 

2 

Edward  Helv.  West  Plains.  Mo 

$1.65 

*Accepted. 
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Abairact  of  proposaU  f&r  furnishing  tDire,  wire  strands,  rope^  etc.,  received  in  responee  io 
adveriiaement  dated  June  SO,  1891^  and  opened  July  14, 1891,  by  Capt.  S,  fV,  6oeasler, 
Corps  of  Engineera, 


•No. 


1 
2 
3 
4 


Xame  and  addrMs  of  bidder. 


Lee  Bros.  St.  Co.,  MempMs . . . . 
John  Monogue.  Mempoia  . . . . . 
Orgill  Bros.  &  Co.,  Memphis. . 
Livermore  Foandrv  and  K** 

chiiio  Co.,  Memphis. 
Harry  £.  Coffin,  Memphis. . . . 


ft 

8^ 


CenU. 


2.73 
2.84 


■ss. 


s? 


Cents 


18- 

u 

O' 
C4 


Cents. 
4.80 


•2.70 
2.73 

2.79 


^4.40 
4.71 

4.811 


Si 

■Si' 


Cents. 
4.80 


*4.40 
5.34 

4.811 


.4    . 

"I 
il 


M 


Cents. 
4.80 


*4.4U 
5.01 

4.811 


I- 
I 

si 

18 


t21.83 


'.* 


:6.88 
;14. 17 

m.83 


*:6.88 
:i4.02 

120.79 


•Accciited. 


tPer  foot. 


t  Per  pound. 


Abairact  of  propoaala  for  levee  work  on  Helena  Front,  Arkanaaa,  received  in  reaponae  io 
advertiaement  dat^  July  SO,  1891,  and  opened  Auguai  15, 1891,  by  Capt,  S,  W,  Itoesaler, 
Corpa  of  Engineera, 


Ko. 


1 

2 
8 
4 

5 
6 

7 

8 

9 

10 


Name  and  address  of  bidder. 


Cary  A.  Mims,  Memphis,  Tenn 

Hartnett  &  O'Brien,  Memphis,  Tcnn 

Oliver  Ferguson  &.  Sons,  Hempliis,  Tenn 

Lowman  &  Evana,  Memphis,  Tenn 

Keogh  &  Moore,  Memphis,  Tenn 

Timothy  Sullivan,  Memphis,  Tenn 

Ernst  Hyner,  Greenirille,  Miss 

Johnson  Sl  Outzen,  Memphis,  Tenn 

Jennings  Sc  Co.,  Memphis,  Tenn 

McTigne,  Hoaaey  &  Co.,  Memphis,  Tesn 


Section  No.  1, 

station  765 

to  822.60,  per 

cubic  yard. 


CcnU. 
24 


*18.96 
19 
10.3 
22.4 
23.7 
20i 
21J 
20J 


i 


Section  No.  2, 

station  822.60 

to  010,  per 

cubic  yard. 


Cents. 
22i 
*18    * 
18.96 
19 


19.4 
22.8 

m 

10.24 
20i 


*  Accepted. 


Abatraot  of  propoaala  for  levee  work  on  Helena  Front,  Jrkanaaa,  received  in  reaponae  to 
advertiaement  dat^  September  9, 1891,  and  opened  September  19, 1891,  by  Capi.  S,  W. 
Roeaaler,  Corpa  of  Engineera, 


No. 


1 
2 
3 

4 
5 
6 
7 
8 


Name  and  address  of  bidder. 


Bradbnm  Sc  Mims,  Mound  Landing,  Miss 

Francis  M.  Ferguson,  Memphis,  Tenn 

Timothv  W.  Scott,  Memphis,  Tenn 

Hartnett  &  O'Brien,  Memphis,  Tenn 

I<owman  ic  Evans,  Memphis,  Tenn 

Ware  &  Donaven,  Memphis.  Tcnn 

Kobt.  Johnson,  Memphis,  Tenn 

Timothy  Sullivan,  Memphis,  Tenn 


Station  910 

to  059,  per 

cubic  yard. 


OenU. 
24* 
*16.94 


19.95 


17i 

21 

20 


StaUon959 
to  1030  per, 
cubic  yard. 


Cents. 
24* 
n8.44 
231 


20 
21 
21 
20 


*  Aooepted. 


APPENDIX  W  W — REPOKT  OF  illSSlSSIPPI  RIVER  COMMISSION.     3167 

Ahsiraci  of  propa$aUt/or  letee  work  at  Uuthpuckanaf  Mis^UHppif  received  in  reeponse  to 
advertisement  diited  September  16,  1S91,  and  opened  September  S6, 1891,  by  Capt.  S,  W, 
Bo988ler,  Corpe  of  Engineers. 


No. 


1 

•I 

3 
4 
5 
6 


Name  and  addroas  of  bidder. 


T.  S.  Aderboldt,  Friars  Point,  Mias 

W.  A.  Shippey  «k  Co.,  Memphis,  Tenu 

John  A.  Ware,  Memphis,  T«nn 

T.  W.  Scott  &  Co..  Memphis,  TeiJii 

Jennings  Sc  Co.,  Hempms,  Tenu 

Timothy  Bulli van,  Memphis,  Tenu 

*  Accepted. 


Price  per 
cubic  yard. 


Cfnt». 
18.04 

17| 
16| 

*15i 


Total  cost. 


115, 152 
13,000 
14,200 
13,120 
13,760 
12,400 


Abetraot  of  proposals  for  levee  work  at  Carson  Loop,  Arkansas,  received  in  response  to  ad- 
fiertuement  dated  October  IS,  1891,  and  opened  October  23,  1891,  by  Capt,  S.  W,  EotsH- 
lev,  Corps  of  Engineers, 


Xo. 


1 

3 
3 
4 


Name  and  addi'ess  of  bidder. 


Pardeaky  &,  Lyman,  Memphis,  Tenu 

Timothy  Sullivan,  Memphis,  Tenu 

T.  8.  Aderholdt,  Friar's  Point,  Miss 

W.  B.  Richardet,  Memphis,  Tenu 

^Accepted. 


Price  per 
cubic  yard. 


Total  coat. 


CenU. 
*16. 95 
24| 
1740 
171 


$5, 032. 50 
8.662.50 
6,090.00 
6,168.75 


JAet  of  civilian  engineers  employed  on  ivorks  of  improving  Mississippi  River,  first  and  sec- 
ond districts,  in  charge  of  Capt.  S.  W.  Roeesler,  Corps  of  Engineers,  from  June  1, 1891, 
to  May  $1, 189S, 


Name  and  reaidenoe. 


A^.  J.  Nolty,  Chattanooga, 

iSnn. 
W.  K.  Bees,  Memphis,  Tenn  . . . 

G.   W.  Stortevant,  Appleton 

City,  Mo. 
Wm.  Gerig,  Colombia,  Mo 


Fred.  Wigstrand,    Memphis, 

Tenn. 
A.  F.  Kilpatrlok,   Memphis, 

Tenn. 
S.   EUJott  Moore,  Memphis, 

Tenn. 


M.  Gardner,  Memphis,  Tenn 

"B.R1 

impi 
John  H.  Fields,  Memphis.  Tenn 

F.  A.  Fisher,  Memphis,  Tenn: . . 
L.  Engstfeld,  Memphis,  Tenn  . . 


emp. 
Louis  B.  Riiter,  Cleveland,  Ohio 

W.  8.  Simpson,  Cairo,  111 


Time 
em- 
ployed. 


{ 


Months. 
9 
3 

11* 
12 

Oil 

IHS 


\ 


3 
9 

2 


1 


2 

2A 


Pay  per 
month. 


>176) 
150^ 
200 

150 

125 

150 

125 

175 
125 
100 
125 

73 
75 

75 
135 


Where  employed. 


Amelia^  Ark 

Memphis,  Tenn . . . 

Amelia,  Ark 

Helena,  Ark.,  and 
Memphis,  Tenn. 
Old  Town,  Ark... 

Beiths,  Ark 

Hillhousu,  Miss . . . 

Old  Town,  Ark  . . . 
Amelia,  Ark 

Old  Town,  Ark  ... 
Helena,  Ark 

...do ; 

Memphis,  Tenu . . . 


Work  on  which  employed. 


Construction  ;Plum Point  Beach. 

Hopefield  Bend  and  miscellane- 
ous work. 

Surveys  and  repairs  to  plant; 
Pltun  Point  Beach. 

Surveys,  gauges  and  observa* 
tiona, first  and  second  districts. 

Levees,  White  Biver  Basin. 

Do. 

5Lovees,  Upper  Mississippi  Levee 
I    Difltrict. 

Levees,  White  Biver  Basin. 
Surveys,   gauges,  and   observa- 
tions,lirHt  and  second  distrlbts. 
Levees,  White  Biver  Basin. 
Surveys,   gauges,  and  observ»> 
tions,  first  and  second  districts. 
Do. 
Miscellaneous  office  work. 


3168   BEPORT  OF  THE  CHIEF  OF  ENGINEERS,  U,  S.  ARMT. 


Jtiver  tonniige  and  passenger  traffic  for  the  calendar  year  1891. 


Deaciiptioii. 


Name  of  lino  or  steamerfl. 


Mcmphia  and  Clnoinnati  Packet 
Co 

St.  Louis  aud  HiaalBaippi  Valley 
Xransportation  Co 

St.  LouiB  and  New  Orleaus  An- 
chor Lino 

Steamer  State  of  Kansaa 

Steamer  U.  P.  S('>heuck 

Lee  Line  steamers 

'  Steamer  New  Mary  Houston 

Arkansas  Hiver  Packet  O 

Memphis  and  White  Biver 
Packet  Co 

Steamer  Guidine  Star 

Steamer  Kate  Adams 


Steam- 
ers. 

Barges. 

4 

9 

87 

10 
1 
1 
6 
I 
2 

2 

1 
1 

Trips. 


Total 
freight. 


I    Tons. 
68  I    73,902 

174  I  413, 778 


238 
1 
6 

459 

7 

67 

40 

6 

104 


215, 058 
2,300 
12, 625 
84, 357 
14,700 
21,180 

13,850 
11,760 
17, 6ig 


Greatest 
draft. 


Feet. 
9 

•    H 

9 

8 

54 
10 
8 


Average 
tonnage. 


Passengers 
carried. 


795  *11,762 

I 
1,400 


1,430 


0,178 
270 

1,164 
648 


1,122 
1,200 


31,684 

30 

315 

20,420 
900 
900 

728 

800 

4,160 


14,05<{ 

ir» 

27,549 

60O 

1,263 

781 

175 

6,647 


*  Includes  cabin  and  deck  passengers. 

Approximate  value  of  plant  belonging  to  the  United  Statee  and  tieed  upon  the  improvement 
'  of  the  Miseiseippl  SiveTf  First  and  Second  Districts, 


Class  of  property. 


Steamer  Titan 

Steamer  Kims 

Steamer  Itasca  — 
Steamer  Graham . . 
Steamer  Abbott . . . 
Pilo^rivers 

auarter  boats 
Mattress  barges ... 

Sand  pump 

Graders,  hydraulic 
Derrick  boat 


Approx- 

imate 

No. 

value, 

May  31, 

1 

1802. 

$22,856 

1 

7.156 

1 

6,218 

1 

6.734 

1 

2,849 

20 

18, 958 

14 

17,232 

8 

18,279 

1 

2,698 

2 

15,547 

1 

1,000 

Class  of  property*. 


Barees 

Machine  shop  boats 

inoatiuji:  dock 

Flatboato 

Skills 

Storehouse 

Tools,  appliances,  and  outfit 

Office  furniture 

Surveying  instruments 


No. 


37 

1 

3 

31 

1 


Total. 


Approx- 
imate 
value. 

Slay  31, 

1892. 


26,671 

3,362 

4.890 

340 

328 

2,100 

12,000 

275 

750 


170,807 


Improving  Mississippi  Biver,  First  District.    Statement  of  expenditures  at  Plum  Point 

Reach,  from  June  1,  1891,  to  May  1,  1892. 


Items. 


Rope 

Lumbw ' 

Brash 

Poles 

Spikes 

Iron 

Fittings 

Oils  and  supplies 

Paints 

Miscellaneous  materials  . . 

Coal 

Towing.... 

Wire 

Wire  strand 

Stone 

Wire  rope 

Oakum 

Nails 

PiUng 

Labor 

Superintendence 

Sn  Dsistence 

Offlioe  and  general  adminis 
tratlon 

Total 


Construe 
tion  Fletch- 
ers Bend, 
New  work. 


$1,314.54 

42.38 

8, 538. 42 

2,005.90 

109.43 

101.83 

85.74 

224.10 

1.32 

280.96 

1, 167. 51 

2,  8i55. 18 

2, 516. 55 

604.51 

26,  K<6. 01 

400.30 

4.62 

18.69 

33.90 

21, 464.  01 

687.50 

6, 101. 77 

2,703.51 


77, 798. 37 


Construc- 
tion Fletoh 
era  Bend. 
Kupairs  to 
old  work. 


$378.42 

63.31 

5.16 

2.38 


6.10 


3.92 
13.62 

200.00 

82.86 

36.94 

1, 927. 87 


Construc- 
tion Ash- 
port  Bend. 
Now  work. 


1, 946. 4« 

io:i. ;« 

545.60 
219.20 


$609.99 

2a  01 

7, 709. 16 

1,779.00 

66.42 

29.33 

1,289.43 

152. 93 

1.20 

169.09 

1, 302. 99 

3, 098. 96 

1, 099. 13 

625.  60 

16, 738.  96 

500.00 

3.57 

0.09 


16, 473. 16 

477. 67 

5,965.32 

2, 045. 90 


Construe 

tion  Osceola 

Bar. 


$661.59 

6.00 

1, 063. 30 

3:)4.50 

32.66 

16.82 

252.93 

65.50 

.08 

47.29 

308.63 

1,672.26 

490.71 

150.78 

10, 541. 18 

227.00 

3.55 

6.88 

L80 

10,101.59 

320. 75 

8,960.03 

1,096.02 


6,535.06 


60, 171. 31 


32, 250. 84 


Construc- 
tion Dui- 
iels  Point. 
New  work. 


$11.93 


92.48 
258.42 


Constroc- 
tion  Dan- 
iels Point. 
Hepairs  to 
old  w(Nrk. 


$1.58 

816.49 

211.60 

9.94 

3.22 

125.41 

14.69 


639.00 

25.83 

238.85 

438.41 


1,704.87 


7.91 

18.98 

588.  S7 

360.31 

92.63 

5,411.12 

i2.i.00 

3. 56 

.61 


1,958.55 
219. 17 
956.42 

366.84 


11,227.90 
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Improving  Mi89is$ippi  River,  First  Dlstrint,  etc, — Continued. 


Itemt. 


Rope 

Lumber 

Brush  

PoJeB 

Splkoa 

Iron 

FittingR 

Oils  and  supplies 

Paintu 

Miscellaneous  materials  . . . 

Coal 

Towiug 

Wire 

Wire  strand 

Stone  

Wire  rope 

Oakum •.. -• 

ly'alls 

Piling 

liabor 

Snperintendeuce 

Bnosisteuce 

Office  and  general  litdminis- 
tration 


Total 


Unloading 
stone. 


$114.03 
23.  CO 


10.58 

1.82 

.90 

20.46 


36.86 
269.75 
326.05 


.71 
.62 


2, 556. 17 
127.50 
801.12 

146.18 


Sinking 

Drift  £hnot 

Chute. 


$18.08 

338.64 

9.00 


1.52 


459.77 

140.40 

148.85 

1,721.48 


1,901.03 

238.33 

7.30 

146. 14 


4,442.30        5,230.02 


Sinking 

Drift  Island 

30  Chute. 


$2.20 


191.80 
55.48 
57.66 

503. 72 


603.47 

85.00 

5.00 

73.06 


1,667.48 


Elmot 
Chute  Dike. 


Island  30 
ChuteDlke 


$2,942.08 


86.53 


2, 970. 51 


$2,942.98 


86.54 


2,979.52 


Totals. 


$2,600.55 

119.55 

19, 733. 43 

4, 402. 81 

244.97 

155.40 

1,754.41 

503. 22 

3.50 

546.03 

3, 173. 81 

0,506.01 

4,744.44 

1,716.07 

63,380.34 

1>  252. 30 

16.01 

31.80 

5.921.66 

57.818*43 

2. 285. 17 

18, 580. 50 

7,306.78 


205, 087. 18 


Improving  Miseiseippi   Rivei'f  Second  District    Statement  of  expenditures  at  Hopefield 
Bendf  Arkansas,  from  September  1, 1891,  to  March  1,  1892, 


Items. 


liRbor 

Subsistence 

Iron 

Spikes  and  nails 

Coal : 

IjiiiBl)er 

Pi petlttings,  etc 

Oils  and  engineers*  supplies 

Paints » 

Oakuin 

Machinery 

Miscellaneous 

OfHc4*  and  general  adminis- 
tration   


Total 


Superin- 
tendence. 


$2, 330. 42 
259. 82 


7.00 
50.58 


Care  of 
plant. 


Bepalrsto 
plant. 


$1,0.'U.76 
563.39 


348.15 


75.50 


61.22 
50.58 


2,647.82        2,753.60 


$081.47 

236. 94 

10.98 

13.03 

205.65 

137.06 

7.19 

37.06 

47.22 

53.50 

365.00 

133.06 

50.58 


2,374.74 


Steamers. 


$2, 652. 57 
660.18 


1, 013. 63 

50.00 

11.07 

51.32 

4.73 


48.71 
101. 16 


5, 514. 27 


Bank  reretment. 


Clearing 
bank. 


$730. 87 
17.80 


21.00 
16.86 


786.53 


Hydraulic 
grading. 


$2,026.25 

504.79 

.80 


928.15 


24.66 

48.42 

.40 


68.20 
50.68 


3, 647. 81 


Items. 


Bank  reretment.         Subaqueous  revetment. 


Hand  grad- 
ing. 


Paving. 


Labor ;    $1,002.85  |    $6,574.85 


Subsistence. 
Brush 
Poles . 
Piling 
Stone . 
Wire  . 


57.93 


858.76 


Wire  strand 
Inni 


Spikes  nnd  nails. 
Coal 


Lumber 

Pipe-fittings,  etc .' — 

OilH  and  engineers'  supplies 

Paints 

Oakum 

Manilla  rope 

Machinery 

Miscellaneous 

Office  and  general  adminis- 
tration  


Total 


23,214.71 


Connecting 
mattress. 


$4, 312. 54 

1,611.51 

5, 190. 06 

812. 70 


7. 076. 10 

870.43 

70. 62 

5.89 

66.04 


312.40 


16. 8G 


573.  ?4 


1,1C7.W  I    31,221.56 


421.50 
21,&19.79 


Kiver  mat- 
tress. 


$3, 736. 09 

1,381,19 

3. 427. 20 

681.15 

2.5.56 

5, 8:52. 75 

1,058.07 

3U2. 46 

28.40 

55.88 

12. 55 

31.02 


Miscella- 
neous. 


$376. 03 
151.62 


Total. 


2.17 


1.10 


.1. 


037. 19 


192.11 


$26,468.70 

6. 323. 93 

8, 617. 26 

1,493.85 

26.  .56 

37,  (nS).  U\ 

1,028.50 

•Six  «W 

52,  13 

134.95 

3, 498. 13 

218.  08 

44.02 

214. 47 

.W.  .50 

l,-'40.59 

365. 00 

.526. 30 


320.34 


33.72  1.686.00 


17,  832. 02 


754.58        00,349.80 
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3170     report  of  the  chief  of  engineers,  u.  s.  army. 

Appendix  6. 

HEl'ORT  OF    CAPT.   C.    M'D.     TOWNSEND,   COUPS    OF    KXGINEE1S6,   ON    OPERATIONS  IN 

tiiiicd  district. 

United  States  Engineer  Office, 
MempkU,    Tenn,,  May  Sly  1892, 

r«KNEit.vL:  I  have  the  honor  to  submit  the  following  report  of  operations  In  the 
'iMiird  District,  improving  the  Mississippi  River,  for  the  year  ending  May  31, 1892. 

This  District  extends  from  the  month  of  White  River  to  Warrenton^  Miss.,  a  dis- 
tance of  220  miles.  In  its  improvement,  work  has  been  undertaken  at  Lake  Bolivar 
Front,  Ashbrook  Neck.  Greenville,  Lake  Providence  Reach,  Delta  Point,  and  Vicks- 
btirg  Harbor,  and  the  levees  have  been  constructed  and  enlarged,  in  the  Lower  Mis- 
sissippi Levee  District^  and  in  the  Tensas  Basin,  Arkansas  and  Louisiana. 

LAKK  BOLIVAR  FRONT. 

The  object  of  this  improvement  was  to  stop  a  caving  of  the  bank,  which  was  threat- 
ening the  destruction  of  a  large  levee  across  the  end  of  Lake  Bolivar. 

Four  thousand,  four  hundred  feet  of  revetment  were  built  in  1888-'89,  as  described 
in  tlfe  report  of  the  Chief  of  En^^eers  for  1889,  page  2704,  along  a  portion  of  which 
the  mats  were  but  180  feet  wide.    This  section  was  strengthened  in  1889-*90. 

Tl^is  work  has  accomplished  the  purpose  for  which  it  has  been  constructed.  The 
caving  has  been  checked  at  the  end  of  the  lake.  Below  the  revetment  the  caving  has 
continued,  but  the  line  of  levees  there  threatened,  has  been  replaced  by  a  line  fur- 
ther from  the  bank,  erected  by  the  Lower  Mississippi  Levee  District. 

An  examination  of  the  work  durinj^  the  low  water  of  last  season  showed  that  the 
subaqueous  mat  was  in  good  condition,  but  that  at  a  number  of  places  above  the 
low-water  line  the  brnsh  revetment  had  rotted  out,  leaving  portions  of  the  bank 
exposed  to  the  action  of  the  river.  It  is  proposed  during  the  next  season  to  repair 
these  x>laces,  replacing  the  brush  by  a  revetment  of  stone  10  inches  thick. 

ASHBROOK  NECK. 

The  object  of  the  work  at  this  place  is. to  prevent  the  river  from  cutting  through 
the  neck,  and  thus  forming  a  cut-off,  with  its  resultant  disturbance  of  the  regimen 
of  the  river.    The  neck  at  its  narrowest  section  is  but  2,300  feet  wide. 

The  project  adopted  for  this  improvement  in  1890  consisted  in  a  continuous  revet- 
ment of  the  upper  side  of  the  neck  at  its  narrowest  part,  the  subaqueous  mats  to 
have  a  width  of  from  250  to  300  feet,  and  the  upper  bank  revetment  to  extend  to  a 
two-thirds  stage.  During  the  season  1890-'91,  2,820  feet  of  this  revetment  was  thus 
constructed,  the  upper  bank  revetment  being  built  of  binish  and  stone,  but  due  to  a 
rapid  rise  in  the  river  at  the  close  of  the  season  the  subaqueous  mat  for  the  last  500 
feet  was  onlv  given  a  width  of  180  feet. 

After  the  Aood  of  1891  it  was  found  that  scouring  had  taken  place  at  the  foot  of 
the  mat  180  feet  wide  to  such  an  extent  as  to  endanger  its  stability. 

The  approved  project  for  this  season's  work  was  to  repair  the  portion  of  revetment 
of  last  year  which  had  been  undermined,  and  extend  it  2,500  feet  below  the  com- 
plet^Mi  work  and  3,500  feet  above,  substituting  a  rijirap  of  10  inches  of  stone  for  the 
upper  bank  revetnieiitment  of  brnsh  and  stone  previously  employed,  and  giving  the 
upper  bank  a  slope  of  1  on  4  in  place  of  1  on  3. 

Work  was  begun  August  24,  1891,  and  suspended  January  28,  1892,  on  account  of 
the  high  stage  of  the  river.  Over  the  damaged  mat  was  sunk  a  mat  300  feet  wide, 
and  2,500  fec^t  of  revetment  was  completed  below  that  of  last  season.  Work  was  then 
begun  on  the  upper  portion  of  the  project,  but  the  rising  of  the  river  necessitated 
the  suspension  of  operations  when  1,300  feet  of  the  bank  ha<l  been  revetted.  The 
cost  of  the  revetment  was  $^.83  i)er  linear  foot. 

To  prevent  a  flow  of  water  across  the  neck,  a  levee  was  constructed  parallel  to  the 
axis  of  the  neck,  as  shown  on  the  accompanying  map.  The  levee  was  given  an  ele- 
vation equal  to  that  of  the  main  line  of  levees  opposite  to  w^hich  it  was  located,  with 
a  crown  of  4  feet  and  slopes  of  1  on  2^.  Its  length  was  7,300  feet.  This  levee  has 
been  seriously  injured  during  the  existing  flood.  The  extent  of  the  damage  will  not 
be  determined  until  the  water  subsides. 

A  detailed  description  of  the  work  will  be  found  in  'the  accompanying  report  of 
5Ir.  Arthur  Hider,  who  was  in  local  charge.  Credit  is  due  to  Mr.  Hider  and  the  em- 
ployes at  Ashbrook  Neck  that  so  mncli  revetment  was  constructed  at  this  place  and 
at  so  low  a  cost,  especially  when  it  is  <'onsidered  that  the  changes  in  plan  necessi- 
tated the  expenditure  of  nearly  2  en  bio  j'ards  of  stone  per  running  foot  more  than 
was  cmi)l(»ved  last  season,  and  that  jilant.  material,  and  labor  were  often  diverted 
from  it  to  insure  the  completion  of  the  more  urgent  work  at  Greenville. 
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REPORT  OK  ASSISTANT  EXGIXEKR  "ARTHUR  HIDER. 

The  following  report  of  work  on^tlie  Aslibrook  Neck  iinpvovemeut  the  j){wt  season 
gives  a  description  of  the  work  done,  the  (lujuitlty  of  material  asod,  and  the  cost  of 
the  different  items  in  detail.  Work  was  begun  August  24, 1891,  and  was  suspended 
January  2^^  J1892,  on  account  of  the  high  stugo  of  the  water  and  the  lateness  of  the 
season. 

Deacripiioi^, — ^The  project  for  the  rieason's  work,  iw  apj^roved,  was  the  coutinuatioiL 
of  the  revetment  begun  last  year,  both  above  aud  below  the  completed  work;  3,500 
feet  above  and  2,500  feet  below,  making  a  total  length  of  6,000  linear  feet.  Work 
was  first  begun  at  the  lower  end,  where  the  wide  300-foot  mats  built  last  season  ter- 
minated, ^ter  finishing  this  part  of  thfe  project  work  was  begun  above,  but  only 
1,300  feet  of  the  3,500  was  completed  before  work  had  to  be 'stopped  on  account  of 
the  high  stage  of  the  river. 

The  work  here  was  identical  with  that  done  at  Greenville,  subaqueous  mattresses 
f^om  250  to  300  feet  in  width,  so  as  to  extend  out  to  the  deepest  water,  upper  bank 
g^:ftded  to  a  slope  of  1  on*  4,  and  covered  with  10  inches  of  riprap  to  the  two-third  full 
stage,  which  was  taken  at  32.8  feet  on  the  Arkansas  City  gauge,  the  height  of  the 
brush  revetment  being  restricted  to  5  feet  above  the  stage  of  water  existing  at  the 
time  the  mattresses  were  constructed. 

Clearing, — Before  beginning  the  grading  the  upper  bank  was  cleared  of  under- 
growth, trees,  and  stumps,  as  the  timber  grew  close  to  the  river,  in  all  22.4  acres  of 
clearing  was  done,  at  a  cost  of  $71 .50  per  acre. 

Grading, — Along  the  lower  part  of  the  work  the  bank  was  of  hard  material,  and 
the  rate  of  progress  made  was  not  so  rapid  as  at  the  upper  end,  where  the  bank  was 
composed  of  layers  of  saud  and  buckshot.  Work  was  begun  on  Augast  24,  and  the 
grading  finished  Januarys.  Grader  No.  3  w^as  in  service  from  the  be^inuin^,  and 
Grader  No.  77  from  November  21  until  the  grading  was  finished.  A  single  line  of 
4-inch  hose  was  used  on  Grader  No.  3,  and  a  single  line  of  24-iuch  hose  on  Grader 
No.  77.  The  smaller  grader.  No.  77,  gave  good  Results  where  the  bank  was  not  ex- 
cessively hard,  and,  considering  the  cost,  was  fairly  economical.  The  pressure  used 
on  Grader  No.  3  was  steam  90  pounds,  wat-er  160  pounds  per  square  inch;  on  Grader 
No.  77,  steam  100  pounds,  water  150  pounds.  The  length  of  bank  graded  was  5,155 
linear  feet;  the  average  rate  of  progress  made  was  46.9  feet,  the  cost  of  hydraulic 
grading,  $1.21  per  foot,  and  the  cost*  of  dressing  up  and  filling  holes  to  bring  the 
slope  to  an  even  grade  was  $0.46  cents,  making  the  cost  of  a  linear  foot  of  coinplete<l 
grade  $1.68. 

Mattress  construction  was  begun  September  7,  and  the  last  mat  sunk  on  January 
16, 1892.  Seven  mats  were  built,  the  size  of  these  varied  from  475  to  1,200  feet  in 
length,  and  from  250  to  300  feet  in  width.  Two  shore  mats  were  constructed ;  one  in 
front  of  the  eddy  just  above  the  ui)per  end  of  last  season's  work,  to  join  the  main 
mattress  with  the  shore;  this  was  350  feet  long  by  97 A^  feet  wide;  and  the  other  400 
feet  long  by  140  feet  wide ;  to  cover  the  slope  at  the  lower  end  of  the  work,  in  front  of 
which  the  main  mattress  liad  been  sunk  l)efore  the  upper  bank  had  been  graded. 

Mattress  No.  6  as  built  was  770  by  275  feet.  In  sinking  this  mat  it  broke  in  two 
about  150  feet  jfrom  the  head,  and  the  lower  600  ieet  wjis  lost.  As  groat  care  had  been 
taken  in  the  construction  of  this,  as  well  as  all  the  other  mats,  aud  the  usual  pre- 
cautions taken  in  sinking,  the  loss  can  not  be  attributed  to  any  other  cause  than  the 
fact  that  the  mat  had  been  ballasted  ready  to  sink  for  neariy  two  days,  which  on 
aoconnt  of  heavy  drenching  rains  could  not  be  done,  and  that  on  the  evening  before 
the  attempt  to  sink  was  made,  a  violent  storm  of  wind  and  rain  occurred,  causing 
the  waves  and  swells  to  break  over  the  partly  submerged  mat,  bringing  into  force 
abnormal  strains  that  the  mat  was  not  designed  to  w^ithstand,  weakening  the  fasten- 
ings, and  probably  breaking  some  of  the  poles.  The  result  was  that  after  the  head 
was  sunk  safely  on  the  bottom,  the  construction  after  being  subjected  to  this  ordeal 
was  not  strong  enough  to  endure  the  excessive  strains  which  were  then  brought  in 
play  hythe  position  of  the  mat,  part  on  the  bottom  and  the  rest  lloating  on  the  sur- 
face. The  mat  tore,  apparently  the  longitudinal  poles  first  breaking,  and  afterwards 
one  after  the  other  the  longitudinal  cables,  of  which  there  were  fourteen  in  the 
width  of  the  mat.  The  head  lines  and  the  first  two  cross  cables  held,  and  the  upper 
150  feet  were  sunk  in  place. 

The  method  of  construction  and  the  size  of  fastenings  used,  are  fully  described  in 
the  report  of  the  Greenville  Harbor  improvement,  with  which  it  was  identical.  In 
all  12,587  squares  of  mat  were  built  and  sunk  in  place,  at  a  cost  of  $4.69  per  square, 
and  971  squares  of  shore  mat,  at  a  cost  of  «$5.33  per  square. 

Upper  hank  work, — ^The  riprap  was  carried  up  m  advance  of  the  rising  water,  ex- 
cept at  the  extreme  lower  end  of  the  work,  where  it  was  necessary  to  build  a  con- 
necting mat  to  join  the  main  mat  with  the  bank.  As  this  was  built  near  the  close  of 
the  season,  when  the  water  was  at  a  comparatively  high  stage,  it  was  necessary  to 
distribute  the  rock  from  barges  to  cover  this  part  of  the  slope,  which  is  about  400 
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feet  in  length.  Care  was  taken  to  distribute  this  as  nearly  as  possible  to  the  re- 
quired depth  of  10  inches. 

Material, — Brush  and  poles  were  obtained  by  contract.  The  average  distance  this 
was  towed  was  60  miles.  Stone  was  procured  from  the  reserve  left  over  from  last 
season's  work,  from  Arkansas  City,  from  Memphis,  and  two  barges  from  the  Ohio 
River.  The  progress  of  the  work  was  much  retarded  on  account  of  the^  uncertain 
and  intermittent  supply  of  stone^  and  as  a  consequence  of  this,  the  entire  project 
could  not  be  completed.  There  yet  remains  to  be  done  2,200  feet  of  revetment  at  the 
upper  end. 

In  the  beginning  of  the  season  the  worl^  suffered  for  want  of  sufficient  plant.  It 
was  not  until  the  Tatter  end  of  October  that  a  sufficient  number  of  barges  was  avail- 
able for  the  needs  of  the  work.  These  causes,  with  the  difficulty  of  adjusting  tht; 
labor  force  economically  to  the  above  conditions,  hav«  rendered  the  cost  of  the  work 
more  expensive  than  it  otherwise  would  have  been. 

Levee. — ^The  levee  built  parallel  with  the  axis  of  the  neck,  to  prevent  the  current  at 
high  water  flowing  across  and  precipitating  a  cut-off,  which  the  revetment  work 
was  designed  to  prevent,  was  built  by  contract.  The  levee  is  1  foot  above  the 
high  wttter  of  18SK)  (at  the  upper  part  of  the  bend,  about  2  miles  above  the  site  of  the 
work),  crown  4  feet,  slopes  1  on  2^.  The  work  was  begun  December  11, 1891,  and 
finished  February  20,  1892.    Tlie  tot;iI  length,  7,.300  feet.    The  amount  and  cost  was : 

56,676.3  cubic  yards  of  embankment,  at  16f  cents $9, 422. 44 

Extra  work  revetting  ends 137. 09 

Total 9,559.53 

This  amount  is  not  included  iu  the  statement  of  cost  of  revetment. 
The  amount  and  value  of  material  expended  was  as  follows: 

Brush  (12,361.5  cords) $14,501.88 

Poles  (2,155.8  cords) 3,772.67 

Stone  (24,768  cubic  yards) 48,357.75 

Ijoading  stone 4, 701. 13 

Wire  (97,.589  pounds) 2,771.53 

Wire  cable  (74,087  pounds) 3,474.55 

Spikes  (13,225  pounds) : 460.51 

Coal  (45,470  bushels) 6,237.04 

Medicuies 102.20 

Oa  (1,628  gallons) 418.91 

Lumber  (14,869  feet) 258.88 

Staples  (340  pounds) 34.00 

Clevises  (1,260  pounds) 54.12 

Sundry  supplies 402. 88 

Permanent  supplies  and  projierty '. 2, 280. 58 

$87, 828. 63 

Labor  pay  roll 38,273.11 

Subsistence 9,735.24 

48,008.35 

Repairs 552.32 

Traveling  expenses 447, 75 

Stationery  and  office 238.43 

Miscellaneous 445. 85 

Total 137,52L33 

187  'S21  % 
Dividing  this  amount  by  the  length  of  the  bank  revetment  — 4  ifio""  S^^'®^  *^® 

coet  per  linear  foot  for  this  class  of  revetment,  $30.83. 
TTie  percentage  of  cost  of  the  different  items  was : 


Items. 


Material,  supplies,  etc 

Towing 

Labor 

Sabsistence 

Office  and  traveling  expenses 
Saperintendence 

Total 


Cost. 

Per  cent. 

$87, 882. 60 

10,096.74 

27,871.52 

8, 036. 99 

685.96 

2,947.50 

64.0 
7.3 

20.3 
5.8 
0.5 
2.1 

137, 521. 33 

100.0 

KOTB.— The  labor  isost  of  loadiu*;  stonu  is  added  to  the  value  of  material  as  the  cost  of  stona. 
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Below  is  given  the  size  of  mats  constructed : 

Linear  feet. 

No.l 665  by  300 

No.  2 475  by  300 

No.  3 845  by  300 

No. 4 1,200  by  250 

No.  5 600  by  800 

No.  6.. 1.50  by  275 

No.  7 625  by  275 

12, 587  sqaares. 

Loet e20by275    1, 705  squares. 

Total  amount  built 14, 292  squares. 

The  actual  length  of  bank  covered  with  riprap,  revetment,  and  subaqueous  mat- 
tress, was  4,460  linear  feet.  The  quantity  of  brush  used  per  square  of  mat,  was, 
brush,  0.661;  poles,  0.132;  total  brush  and  poles  per  square,  0.793  cord.  The  (inau- 
tity  of  stone  used  per  square  of  subaqueous  mat,  was  0.688  cubic  yard,  on  upper 
slope,  and  revetment  2.89  cubic  yards.  The  average  width  of  the  work  from  top  of 
slope  paving  to  outer  edge  of  mat  is  418.7  feet.  The  quantity  of  brush  and  poles 
used  per  linear  foot  of  complet>ed  work  was  2.565  cords;  stone,  5.136  cubic  yards; 
wire  cable,  14.8  pounds;  wire,  19.517;  spikes,  2.6  pounds.  The  average  number  of 
men  employed  was  144;  the  average  cost  of  subsistence  was  42.4  cents  for  each  day's 
labor  seonred.  A  detailed  list  of  expenditures,  labor,  cost,  etc.,  is  forwarded  here- 
with (omitted) ;  this  gives  an  analysis  in  detail  of  tlie  labor  and  material  cost  of  the 
different  items  of  avork,  a  synopsis  of  which  is  embodied  in  the  following  state- 
ment: 

Tabulated  statement. 


Kind  of  work. 


Mat  work BqiiaroA . 

Foot  mat «lo . . . 

Kevetmput d». . . 

Paving  bank .do. . . 

(yleartng  bank juTt»« . 

F^'dramlo  grading Hiu*aV  f»M't . 

Dreaalng  grade do. . . 

Towing 


Labor  and 
HubftiHtencc. 


(JoU 
per  unit. 

1.719 
2.38^ 
1.G17 
71.50 
0.  r>89 
0.841 
0.457 


Material. 


CoU 

per  unit. 

$3,117 

W.  610 

6.809 

7.000 


Tnuiaportation 

Property'  and  plant 
Kepaim 


Bt-ationcry  and  office 

Miscellaiieons 

Bmm 

Snndriofl 


Total 


0.  :te9 


Total. 


CoU 
per  unit. 
$4,690 
5.335 
-9.197 
8.G23 
#71.50 
0.5i)9 
1. 210 
0.457 


Total  coat 


$59,033.45 

6,180.aO 

21,907.26 

23, 585. 42 

1,001.58 

2,003.36 

0,248.91 

2, 357. 08 

10.096.74 

447. 75 

2,217.58 

552. 32 

238.43 

440.85 

102.20 

008.15 


137,521.33 


$137,521.33 -f  4,480  (linear  fwt)  —  $.10.83  \wr  linear  fw.t. 
the  coat  per  linear  foot  nearly  one-seventh. 


The  n<ldition  of  the  work  lo.<<t  would  redaoe 


URRENVIU.B.  MISSISSIPPI. 

The  object  of  the  improvement  at  Greenville  has  been  to  prevent  the  caving  of  the 
bank  at  this  locality,  which  was  vapidly  destroying  the  city.  In  1887  and  1888  ten 
spur  dikes  were  constructed  in  front  of  the  town,  which  checked  the  caving  along 
the  city  front.  The  caving,  however,  continued  above,  and  threatened  to  flank  and 
destroy  the  spurs  compleUnl.  To  check  this  tendency  two  spur  dikes -wore  cou- 
stmcted  in  1889,  at  a  distance  of  1,50()  an<l  2,000  feet,  resnoctivoly,  above  the  series 
of  1887.  Tliese  spurs  preserved  those  in  front  <»f  Greenville  during  the  flood  of  1890, 
but  the  caving  continuing  above  theu),  the  spurs  of  1889  formed  a  sharp  salient,  pro- 
jecting into  the  river.  The  floo<l  of  1891  cut  across  this  salient,  destroying  these 
spurs.  The  caving  then  rapidly  extended  down  the  river,  eating  into  the  bank  from 
8uO  to  900  feet,  and  flanked  the  two  upper  spurs  of  the  series  of  1887  and  1888. 

The  project  as  approved  for  this  season^s  work  was  to  revet  the  bank  for  about 
6.000  feet  above  the  upper  remaining  spur  with  a  continuous  revetment,  similar  in 
character  to  that  adopts  at  Ashbrook  Neck.  The  width  of  mat  was  300  feet,  and 
the  height  to  which  the  stone  riprap  was  carried  was  30  feet  on  the  Greenville  gauge. 
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The  total  length  of  bank  revetted  duriug  the  .sffason  wai*  6,600  feet,  at  a  cost  of  $29,517 
per  raiming  foot,  estimating  the  cost  of  towing  stone  delivered  by  the  general  serv- 
ice, at  $1.50  per  cubic  j^ard.  It  was  necessary  to  supplement  the  supply  of  stone 
obtained  from  the  general  servict^  and  by  contract  by  rail  at  Greenville,  with  stone 
from  the  Ohio  River,  West  Memphis,  and  Arkansas  City.  Difficulty  was  experienced 
in  supplying  this  stone  at  the  close  of  the  season  with  sufficient  rapidity  to  keep 
ahead  of  the  rising  river,  and  the  necessity  was  again  emphasized  of  naving  a  suffi- 
cient supply  of  stone  on  hand  at  the  beginning  of  the  season  to  complete  the  work. 

A  detailed  description  of  the  work  done,  quantity  of  material  nsed,  and  the  cost  of 
the  different  items  is  given  in  the  accompanying  report  of  Assistant  Engineer  Arthur 
Hider. 

• 

REPORT  OK  ASSISTANT  ENGINEER  ARTHUR  HIDER. 

The  work  was  begun  on  August  11,  1891,  and  tinished  February  1,  1892. 

Vescripiion, — ^The  project  as  originally  submitted  was  for  continuous  revetment 
above  dike  4^;  the  connection  of  this  dike  and  the  one  immediately  below,  with  the 
shore. 

The  revetment  to  cover  6,000  feet  of  the  bank  (the  subaqueous  mats  to  be  300  feet 
wide),  the  upper  slope  to  be  1  on  3,  to  be  covered  with  stone  riprap  10  inches  thick 
up  to  about  the  two-thirds  stage,  or  30  feet  on  the  Greenville  gauge. 

The  project  as  Unally  approved  was  modified  by  changing  the  upper  bank  slope 
to  1  on  4,  and  restricting  the  height  of  the  brush  revetment  to  5  feet  above  the  stage 
of  water  existing  at  the  time  the  mats  were  constructed.  Work  was  begun  August 
1.  The  interval  between  that  time  and  the  10th  was  spent  in  organizing  the  force, 
getting  material  in  readiness,  and  towing  the  plant  to  the  site  of  the  work. 

Oraahig. — Hydranlie  grading  was  begun  on  August  10,  with  grader  No.  1,  which 
worked  continuously  until  October  7,  with  a  single  crew.  From  this  date  until 
November  13,  at  which  time  hydraulic  grading  was  completed,  a  night  crew  was 
employed,  as  it  was  found  that  the  day  force  alone  was  iiisufficient  to  keep  ahead  of 
the  mat  ouilding.  On  the  completion  of  the  grading,  the  hydraulic  grader  was 
transferred  to  Louisiana  Bend. 

A  great  deal  of  extra  work  became  necessary,  by  reason  of  the  nature  of  the  soil 
along  the  front.  Except  for  about  1,500  feet  below  the  head  of  the  work,  the  bank 
is  nearly  all  pure  sand,  which  gullied  badly  while  being  graded,  due  to  the  water 
running  down  the  slope.  Large  washouts  occurred,  and  it  was  found  impracticable 
to  grade  the  bank  to  the  required  slope  with  the  grader  alone.  Recourse  was  at 
first  had  to  hand  work  to  fill  these  holes,  but  the  quantity  of  work  required  rendered 
it  neces^ry  lo  employ  some  cheaper,  and  more  expeditious  method.  Teams  with 
drag  scrapers  were  used  for  the  heavier  part  of  the  work,  at  a  considerable  saving  in 
time  and  money.  The  cost  per  linear  foot  of  this  imperfect  work  done  by  the  hydrau- 
lic grader  was  75.2  cents,  and  the  rate  of  progress  made  averaged  65.3  linear  feet  per 
day.  The  cost  for  dressing  the  slope,  filling  up  holes,  gullies,  and  washout-s,  with 
drag  scrapers  and  hand  labor  combined,  averaged  67^  cents  per  linear  foot,  making 
the  cost  of  a  linear  foot  of  completed  grade,  $1.42iV«  On  the  whole,  4-inch  hose  with 
a  single  nozzle  1}  inch  in  diameter,  gave  the  most  satisfactory  results.  Two  streams 
from  2^  inch  hose,  with  three-quai'ter  inch  and  1-inch  nozzles,  w^ere  tried  for  a  time, 
and.  although  less  gullying  took  place,  the  progress  was  so  much  slower  that  a  return 
was'  made  to  the  4-iuch  hose  with  If -inch  nozzle,  on  the  score  of  economy.  The  pump 
pressure  used  was  160  pounds,  both  with  the  single  and  double  lines  of  hose,  and  a 
steam  pressure  of  80  pounds  per  square  inch. 

Mat  building. — Work  of  mat  construction  was  begun  on  Angust  11,  and  the  last 
mat  was  sunk  in  place  on  December  31.  In  all,  nine  (9)  mats  were  built,  each  300 
feet  wide,  and  varving  in  length  from  449  to  1,036  feet.  The  .usual  method  of  con- 
struction was  employed;  weaving  poles  of  Cottonwood  and  willow  eight *(8)  fc<*t 
apart,  the  willow  brush  woven  over  and  under  these  poles  diagonally,  |-inch  wire 
cables  consisting  of  nineteen  strands  of  No.  12  wire,  were  used  to  strengthen  the  mat 
longitudinally,  the  number  used  varying  from  eleven  to  fourteen,  depending  on  the 
stage  of  water,  and  rapidity  of  the  current.  Cross  cables,  extending  from  wie  outer 
edge  of  the  mat  up  the  graded  slope,  were  woven  in  the  mat  at  distances  apart  of 
every  100  feet,  and  securely  fjwtened  on  tlie  top  of  the  bank  to  deatlmen.  Where  the 
current  was  not  too  strong,  the  two  longitudinal  cables  next  the  shore,  andthenjrosfl 
cables  extending  to  the  top  of  the  bank,  were  off-inch  diameter,  composed  of  seven 
strands  of  Jfo.  11  wire.  For  holding  the  mat  in  position  during  construction,  ten 
steel  1-inch  wire  cables,  with  suitable  shackles,  and  1^-inch  steel  pins  for  connecting 
one  with  another,  and  for  fastening  to  the  head  of  the  mat,  were  used.  These  cables 
were  in  200  and  400  feet  lengths.  The  lead  of  these  cables  was  from  400  to  800  feet 
(when  in  position),  with  shore  ends  securely  fastened  to  trees,  or  ^'deadmen."  The 
mooring  barges  at  the  head  of  the  mat  were  held  in  place  by  four  or  six  2-incb  m^' 
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• 
uilla  linea.  The  sliplinet^  uHod  fm*  loworiug  the  mat  iu  place  were  of  l^incli  manilla 
rope^  placed^at  intervals  of  about  16  feet  apart,  across  the  head  of  the  Mat.  On  one 
or  two  of  the  mats,  where  there  were  crosH  currents,  "Chinese  anchors'^  were  used; 
these  were  sunk  out  in  the  river,  and  connected  with  the  outer  edge  of  the  mat  by 
f-inch  wire  cables,  t^  prevent  the  mat  buckling  wliile  sinking.  Two  or  throe  tit' 
these  were  used  to  each  mat.  No  unusual  trouble  was  exijerienced  in  sinking  any 
of  these  mat«.  When  it  is  considered  that  the  largest  mat  covered  an  area  of  mon* 
than  7  acres,  and  was  sunk  in  a  current  of  between  2  and  3  miles  an  hour,  the  care 
necessary  to  sink  this  mass  of  brush,  and  thetlifficultiea  to  be  overcome,  can  bi' 
better  understood.  • 

The  total  length  of  bank  covered  by  the  subaqueous  mattress  work  was  6,600  linear 
feet,  and  the  number  of  squares  (10  feet  by  10  feet)  was  20,334.  The  cost  per  squart^ 
for  the  completed  mattress  work  was  $4.50. 

Upper  bank  work, — In  fVont  of  Mat  No.  2  the  brush  revetment  was  carried  up  to  the 
30-foot  stage,  to  aiford  a  foundation  for  the  riprap;  for  the  remainder  of  the  work, 
following  tiie  moditied  specifications,  the  brush  revetment  was  extended  only  to  tlu' 
height  of  from  10  to  20  feet  above  zero,  this  height  depending  on  the  existing  Htagc 
of  water  at  the  time  the  work  was  done. 

Riprap  10  inches  thick  was  laid  on  the  upper  slope  of  the  bank,  from  the  zero  8tag<; 
to  30-foot  stage  above  the  water  Hurface.  The  stone  was  carefully  laid  by  han<l  above 
the  water  surface;  below  the  water  it  was  distributed,  as  near  as  could  bo  done,  so 
as  to  make  the  stone  covering  the  required  10  inches  thick.  Hy  way  of  experiment, 
100  feet  of  the  upper  slope  was  laid  with  quarry  spalls,  which  promises  to  make  a 
close,  compact  covering,  and  to  answer  equally  well  witli  the  larger  stone.  A  layer 
of  broken  atone,  of  same  thickness  as  the  larger  riprap,  would  perhaps  make  a  better 
covering  for  the  upper  slope,  as  it  would  be  impervious  to  water,  but  the  additional 
expense  would  hardly  be  justified  on  this  account,  as  an  examination  of  the  work 
after  the  river  had  subsided  showed  that  the  interstices  between  the  larger  stones 
had  been  filled  by  deposit  and  sediment;  the  stones  themselves  were  securely  em- 
bedded in  the  ground,  making,  practically,  an  equally  good  protection  to  the  bank, 
and  with  the  advantage  in  favor  of  the  laV^e  stone  as  to  resisting  wave  wash. 

Material, — The  bruBii  and  poles  were  delivered  by  contract.  'Die  average  distance 
of  towing  for  this  material  was  31  miles.  Part  of  the  stone  was  delivered  by  the 
general  service  before  the  beginning  of  the  work,  part  by  rail,  on  the  bank  of  the 
river  at  Greenville  under  contract,  and  the  remainder  near  the  close  of  the  work  was 
obtained  from  Memphis,  Arkansas  City,  and  the  Ohio  River  on  bargees.  The  stone 
delivered  by  the  general  service  was  unloaded  on  the  bank  at  Greenville  and  reloaded 
after  the  work  began ;  that  received  by  rail  was  loaded  on  barges  as  it  was  delivered. 
The  cost  of  this  work  averaged  45|  cents  per  cubic  yard.  The  large  cost  was  due  to 
the  high  bank  and  long  distance  the  stone  had  to  be  moved.  The  experience  of 
former  seasons  was  again  repeated— "insuffioient  stone  for  the  actual  needs  of  the 
work.''  This  was  due  t<o  two  causes;  the  falling  behind  of  the  delivery  at  Green- 
vyie  and  the  dlfAculty  of  supplementing  this  deliciency  by  river  at  the  time  when 
most  needed  on  account  of  the  low  stage  of  water. 

During  the  latter  part  of  December  the  river  rose  so  rapidly  that  early  in  Janu- 
ary, for  a  distance  or  about  2,000  feet  at  the  lower  end  of  the  work,  the  slope  was 
submerged  A:om  2  to  5  feet  before  it  could  be  paved,  on  account  of  the  senrcity  of 
stone.  The  unusual  rapid  fall  in  the  river  which  followed,  allowed  this  work  to  bo 
afterwards  paved  and  completed.  The  nocesHity  of  having  stone  on  the  ground 
early  in  the  season  is  imperative,  if  the  work  is  to  be  done  oconomically.  Had  a  suf- 
ficient quantity  of  stone  been  available  durinj;  the  entire  seiusou  the  work  could  have 
been  finished  a  month  earlier,  and  at  a  very  considerable  reduction  in  cost. 

An  examination  of  the  work  a  mouth  after  completion  shows  defects  in  the  slope 
paving  in  a  few  places,  due  to  surface  water  alter  heavy  rains  flowing  down  the 
slope  and  undermining  the  riprap. 

A  catch-water  drain  on  top  of  the  bank  to  intercept  the  snrfnoe  water,  with  out- 
lets at  intervals  to  the  river,  over  paved  aprons,,  is  recommendeil  for  all  future  work 
of  this  class  to  remedy  this. 

The  quantity  and  value  of  material  used  is  as  follows: 

Brush  (17,331  cords) $19,063.00 

Poles  (3,151  cords) 5,514.42 

Spikes  (15,600  pounds) 4a4.04 

Wire  (137,978  pounds) 3,849.57 

l-ineh  wire  cable  (24,002  pounds) 1, 15-1. 49 

j-inch  wire  cable  (78,016  pounds) 3, 752. 56 

Stone  (40,271.2  cubic  yards) 63,733.73 

Coal  (50,149.3  bushels) 6,723.06 

Lumber  (11,915  feet) 224.04 

OU  (2,369  gaUons) 568.19 
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Medicines $261. 05 

CleviBes  (SOOpounds) 33.20 

Staples  (SOOpounds) 8.99 

Supplies 242.82 

Permanent  supplies,  one-half  cost  charged 2,224.74 

Labor 57,205.45 

Subsistence 14,057.28 

Traveling  expenses  and  transportation 434.13 

Office  expenses  and  stationery 701. 97 

Repairs  and  miBC<41aneous 340.45 

Total 180,497.18 

To  this  is  added  the  estimated  cost  of  towing  9,550  cubic  yards  of  stone 
delivered  by  the  United  States,  at  $1.50  per  yard,  which  should  be 
included  in  cost  of  the  work 14, 318. 38 

Total 194,815.56 

194  815.56 
Dividing  this  amount  by  the  length  of  bank  revetment,  — g"60^ —  gives  the  cost 

per  linear  foot  for  this  class  of  revetment  $29,517. 
The  percentage  of  cost  of  the  dilfel^nt  items  is : 


Items. 


Material  and  Bupplios .' $131,055.82 

Towage !    13,075.74 

Labor '    30,454.02 

JO,  944. 72 
1, 136. 10 
2, 140. 16 


SubaistenoQ. 

Office  and  traveling  expenses. 

Superintendence 


Total 


194,815.56 


Per- 
centa^e. 


G7.30 
6.70 

18.70 
5.60 
0.60 
1.10 


100.00 


NoTs.— The  labor  cost  of  loading  stone  is  added  to  the  valne  of  material  as  the  ooet  of  stone, 

Bolow  is  given  the  size  of  the  mats  constructed : 
No.  1,  600  feet  by  300  feet. 
No.  2,  600  feet  by  300  feet. 
No.  3,  700  feet  by  300  feet. 
No.  4,  850  feet  by  300  feet. 
No.  5,  1,036  feet  by  300  feet. 
No.  6,  808  feet  by  300  feet. 
No.  7,  923  feet  by  300  feet. 
No.  8,  812  feet  by  300  feet. 
No.  9,     449  feet  by  300  feet. 

6, 778  linear  feet  =  20, 334  squares. 


The  actual  length  of  river  bank  covered  was  6,600  linear  feet,  178  linear  feet  of  mat 
being  taken  up  by  overlaps.  The  quantity  of  brush  used  per  square  of  m^t  was 
0.70  cords  of  brush,  and  0.13  cords  of  poles.  Total  brush  and  poles  per  square,  0.83 
cords.  The  quantity  of  stone  used  per  8<]nare  of  subaqueous  mat  was  0.64  cubic 
yards ;  on  the  upper  slope  paving,  3.54  cubic  yards.  The  average  width  of  the  com- 
pleted work  from  top  of  slope  paving,  to  outer  edge  of  mat,  is  427  feet. 

Thequantity  of  brush  and  poles  usedper  linear  foot  ofcompleted  work  was  3.11  cords: 
stone,  6.12  cubic  yards;  wire  cable,  15.46  pounds;  wire,  20.9  pounds;  spikes,  2.4 
pounds.  The  average  number  of  men  employed  was  191 ;  the  average  cost  for  sub- 
sistence was  48.9  cents  for  each  day's  labor  secured. 

A  detailed  list  of  expenditures,  labor  cost,  etc.,  is  forwarded  herewith  (omitted). 
This  statement  gives  an  analysis  in  detail  of  the  labor  and  material,  cost  of  the  dif- 
ferent items  or  work,  a  synopsis  of  which  is  embodied  in  the  following  atatem^t: 
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Tabulated  statemeni,  1891-*9^, 


Kind  of  work. 


Mattrass sqnares.. 

Kevetinent do. . . 

Pavhig  bank do... 

Grading  bank linear  feH. . 

Dressing  grade 

Loading  Atone 

Towing 

(Sundries • , . . 

Office  expeoRes 

Transportation .*. 

Property  and  plant  (one-half  value) 


■onbic.  yards*.. 


Labor 
and  Hub- 
eistence. 


Per  itnit. 

$1,332 

2.042 

1. 121 

.5387 

.0755 

.452 


Material 
Qsed. 


Per  unit. 

$3,167 

7.502 

7.474 

.2138 

.00 

.003 


Total. 


Per  unit. 

$4,499 

9.544 

8.594 

.7523 

.8755 

.455 


Entire  cost 

of  work 

done. 


$91,457.62 

43,  245. 97 

33, 147. 08 

4,9*i.5.13 

4,458.64 


13, 075. 74 

1,104.54 

701. 97 

434.13 

^,224.74 


*  Money  cost  of  this  work  indaded  in  cost  of  material. 

$194,815.56  ■}- 6,600  (linear  feet)  =  $29,517  per  linear  foot. 

*  XoTB.— $14«318.38  is  taken  up  in  the  aoove  statement  as  the  estimated  cost  of  towing  for  stone  re> 
oelved  fh>m  the  general  service. 


LAKE  PROVIDENCE  REACH. 

This  reach  extends  from  CarollDa  Landing,  Miss.,  517  miles  below  Cairo,  to  Island 
05,  a  distance  of  35  miles. 

Before  its  improvement  was  undertaken  a  depth  of  but  4|  feet  at  low  water  had 
been  reported  on  some  of  the  crossings.  (Report  of  Mississippi  River  CommiAsiou, 
1883,  page  408.) 

The  plan  of  improvement  has  consisted ,iu  the  construction  of  permeable  dikes,  to 
close  cnntes,  and  contract  wide  portions  of  the  river,  and  of  bank  revetment,  to  pre- 
vent caving. 

Strong  levees  have  also  been  constructed  on  both  banks  through  this  reach. 

Dikes  have  been  built  at  Dnncansby  Crossing,  Cottonwood,  Mayersville,  Elton, 
Baleshed,  and  Stack  Island,  and  are  .fully  described  in  previous  reports  of  the  Com- 
mission. Their  effect  has  been  beneficial.  A  deposit  of  from  6  to  18  feet  was  formed 
behind  them  the  first  season,  chutes  were  closed,  and  the  river  at  low  water  con- 
tracted and  confined  to  a  single  channel.  The  least  depth  that  has  been  recorded  on 
crossings  in  Lake  Providence  Reach  since  their  construction,  has  been  7  feet.  The 
following  are  the  soundings  obtained  at  crossings  during  the  extreme  low  water  of 
the  past  season : 

Feet. 
Longwood  (opposite  existing  dike) . .    28 

Ben  Lomond 12 

Ajax 10 


Feet. 

Cordell  Crossing 15 

Dnncansby 12 

Homachitto 13 


At  a  higher  stage,  but  7^  feet  was  reported  on  the  Ben  Lomond  crossing,  by  pilots. 
The  extensive  caving  of  the  banks,  however,  which  has  extended  from  Louisiana 
Bend  through  this  reach,  has  successively  flanked  and  destroyed  those  dikes,  until 
the  Baleshed  and  Stack  Island  system's  alone  remain,  while  opposite  them  the 
caving  is  removing  the  channel  of  the  river,  each  year,  farther  from  their  sphere  of 
action. 

Bank  revetment  has  been  undertaken  at  Mayersville  Island  and  Louisiana  Bend. 
The  first  attempt-s  were  unsuccessful.  The  caving  continued  above  the  points  pro- 
tected, and  flanked  and  destroyed  the  works.  But  the  revetment  constructed  at 
Louisiana  Bend  in  1889,  6,024  feet  in  length,  has  successfully  withstood  the  action  of 
succeeding  freshets. 

During  the  past  season  this  revetment  has  been  extended  t^  Station  1,124, 5,224 
feet  having  been  constructed.  As  the  mat  boats  of  the  district  were  in  use  at  Ash- 
brook  Neck  and  Greenville,  two  largo  barges  were  utilized  for  the  purpose.  The 
width  of  mat  was  270  feet,  a«  wide  &&  rould  be  constructed  upon  them.  They  extend 
to  a  depth  of  water,  at  the  time  of  construction,  of  iVom  65  to  85  feet. 

These  mats  were  connected  to  the  irregular  bank  by  twelve  pticket  mats.  The 
upper  bank  revetment  was  a  riprap  of  stone,  10  inches  thick,  to  a  27-foot  stage,  and 
extended  from  the  work  of  1889  to  the  mouth  of  Old  River.  The  mouth  of  Old 
Kiver  was  protected  by  a  revetment  of  brush  and  stoue.  The  work  cost  $26.49  per 
linear  foot. 

A  detailed  report  of  the  season's  operations  will  be  found  in  the  accompanying 
report  of  Assistant  Engineer  E.  0.  Tollinger,  who  was  in  local  charge. 
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REPORT  OF    ASSISTANT    ENGINBKK   E.    C.    TOLLl^aivR    ON   OPERATIONS  AT  LOUISIANA 
BEND,  LOUISIANA,  FOR  THK  SKAS^N   ENDING  JANUARY,  1892. 

Con9lruction. — Work  was  coiuplet«?d  from  Station  0  (A  Owens)  to  Station  60  in 
1889.  No  work  was  done  in  1890.  An  examination  ma<lc  in  September,  1891,  of  the 
work  done  in  1889,  showed  it  to  be  in  good  condition,  except  abont  200  linear  feet  of 
the  extreme  lower  end  that  had  been  injured  by  the  action  of  the  water  cutting  tlie 
bank  away.  Work  was  begun  September  17, 1891,  and  completcid  January  22, 1892, 
and  extended  from  Station  Ss  to  Station  llO-f-24  feet,  a  distance  of  5,224  linear  feet. 
The  entire  plant  was  moved  to  Greenville,  Miss.,  the  last  arriving  there  on  January 
25,  1892. 

General  plan  of  the  work. — A  deep-water  mat  270  feet  wide  was  first  made  and  sunk 
on  a  line  that  reached  to  about  the  deepest  water.  These  were  overlapped  with 
pocket  mats  north  of  Old  River,  and  connected  with  brush  revetment  work  abroas 
the  mouth  of  Old  River,  extending  to  the  top  of  the  bank  or  a  15-foot  stage  of  water. 
North  of  Old  River,  and  extending  irom  the  line  of  the  pocket  mats,  the -bank  was 
riprapped,  10  inches  thick,  with  rock  on  a  slope  5-4  and  3  to  1,  to  a  27-foot  st-age  of 
water.  Seven- t-enths  of  cubic  yard  of  rock  }K'r  square  was  used  on  the  deep  water, 
and  li  yards  per  square  on  pocket  mats  and  brush  revetment. 

Towbhats. — ^The  steamer  Fidalia  (with  the  exception  of  five  days  at  Greenville  and 
Offuts, while  the  steamer  Osceola  and  tug  Parker  were  having  burnt  boilers  repaired) 
was  constantly  employed.  A  sine:le  crew  was  employed  until  the  9th  of  December, 
when  it  became  necessary  to  put  on  a  double  crew.  The  unsound  condition  of  her 
timbers  above  water  line  involved  much  care  upon  the  captain  and  engineer  to 
keep  her  ready  at  all  times  for  active  duty. 

The  steamer  Vedette  is  the  most  economical -for  harbor  work,  if  the  conditions  are 
favorable,  than  any  of  the  towboats  in  the  employ  of  the  Third  District.  She  is 
exclusively  a  harbor  boat. 

Grading  (hydraulic), — Grading  wa«  commenced  September  15  and  finished  Decem- 
ber 21 ;  3,S90  linear  feet  was  graded.  Our  first  experience  was  with  a  grader  that 
had  been  constructed  from  the  several  parts  of  broken  down  machinery.  After  re- 
peated breakdowns  the  weak  parts  were  replaced  with  new  ones,  but  the  season 
nad  so  far  advanced  that  it  was  necessary  to  send  Grader  No,  1  from  Greenville  Har- 
bor, after  completing  her  work  there,  to  take  the  place  of  Grader  No.  77. .  She  ar- 
rived with  a  double  crew,  ready  for  work,  November  13, 11 :30  p.  m.  The  water 
cylinders  were  leakin<]^,  and  the  pressnre  had*  to  be  reduced  from  160  to  125  pounds 
per  square  inch.  Without  the  foreman  in  charge  of  night  force  has  had  special 
training  in  this  paitioular  line,  the  bank  graded  is  left  in  such  a  bad  condition  that 
little  or  nothing  is  accomplished. 

Deep-water  mate. — These  were  begiin  September  21  and  the  last  (me  sunk  December 
22.  Five  thousand  three  hundred  and  sixty  linear  feet  of  270  feet  wide  was  made 
and  sunk.  Eight  longitudinal  |-inch  wire  cables  were  used  the  full  lengt.h  of  the 
mat.  The  f-inoh  transverse  wire  cables  were  used  every  50  feet.  The  shore  lines 
being  very  irregular,  the  mats  were  built  straight  from,  point  to  point  that  pro- 
jected into  the  river,  that  they  might  reach  aboiit  out  to  the  deepest  water.  The 
mat  boats  were  only  270  feet  long.  The  depth  of  wat-er  was  from  65  to  85  feet  on 
the  outside  of  the  mats,  at  a  low  stage  of  the  river. 

Winng  the  mat. — This  is  one  of  the  most  important  parts  of  mat  coustniction. 
There  is  so  much  depending  upon  this  part  of  the  work  that  a  thorough  examination 
should  be  made  of  every  square  before  ballafiting. 

Cables  are  intended  to  strengthen  the  mat  and  to  prevent  breaking  while  sinking. 
The  longitudinal  ones  answer  a  good  purpose.  The  transverse  ones  are  of  doubtful 
▼alue  atter  the  mat  has  been  sunk.  As  holding-in  cables  they  are  of  little  or  no 
Talue  should  the  mat  start  out. 

Ballasting  should  receive  careful  supervision.  Careful  notes  should  be  made  of 
the  direction  and  force  of  the  current,  and  the  work  done  in  accordance  with  the 
difficulties  you  are  expected  to  meet. 

Sinking. — Stone  should  be  put  on  the  mooring  barges  to  sink  the  head  of  the  mat. 
This  should  be  done  at  the  time  the  mat  is  being  bal  lasted.  Every  little  detail  should 
be  computed  and  every  precaution  taken  that  will  insure  success.  You  are  not  war- 
ranted, under  the  most  flattering  conditions,  of  taking  chances. 

Pocket  mats. — The  hard,  projecting  parts  along  the  shore  made  it  necessarj^  to  con- 
struct 12  mats  in  the  first  3,000  linear  feet.  'I'hese  were,  with  the  exception  of  3, 
built  in  lengths  of  270  feet,  and  vary  in  widths  from  75  to  225  feet. 

liiprap  {stone). — ^The  bank  for  the  first  3,390  linear  feet  was  graded  to  a  slope  of  5, 
4,  and  3  on  1,  and  covered  with  rock  10  inches  thick  to  a  27-foot  stage  of  water.  I 
am  of  the  opinion  that  6  inches,  well  laid,  to  a  i  and  f  stage,  is  sufficient. 

Brneh  was  obtained  close  by.  In  size  it  was  too  large,  but  the  want  of  barges 
did  not  warrant  making  a  change.    By  constant  urging  the  contractor  did  fiurly 
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well,  but  the  little  shortage  trom  day  to  day  added  to  the  c<>st  of  tlie  work.  The 
contractor  was  at  all  time  promptly  supplied  with  bargee. 

Poles. — The  first  poles  were  loaded  on  barj^es  75  luiles  up  the  river.  The  quality 
was  in  accordauoe  with  the  specifications.  The  Scarcity  of  barges  and  the  great  dis- 
tance i>reveuted  proniptuess  at  all  times  on  onr  part. 

liocJc. — The  rock  was  unloaded  on  the  bank  at  Ashtou,  La.,  prior  to  construction. 
Most  of  it  was  unloaded  at  points  not  accessible  at  extreme  low  water,  thus  ma- 
terially adding  to  the  cost  of  loading.  The  unfavorable  conditions  were  improved 
at  a  12  and  15  foot  stage  of  water.  Twenty-five  thousand  seven  hundred  and  four 
and  eight-tenths  cubic  yards  were  loaded  on  barges  and  towed  to  the  work.  About 
70  per  cent  loaded  with  barrows,  30  per  cent  with  rock  cars ;  these  proved  very  satis^ 
factory. 

CoHclusiOH, — ^The  work  is,  I  believe,  the  best  of  the  kind.  The  results  were  ob- 
tained by  constant  and  persistent  energy,  experience,  and  thoughtfulness  on  the 
part  of  the  principal  employ^^s. 

I  make  special  mention  of  the  valuable  service  rendered  by  W.  M.  Keller,  in  charge 
of  the  office;  C  H.Wilson,  superintendent  of  construction;  N.  Stephany,  in  charge  of 
the  mattress  work,  and  C.  A.  Lacy,  tiniekeeper. 

-  Itemized  accounts,  tabulated  statements  showing  amounts  charged  and  expendi- 
tores  and  the  cost  of  the  different  kinds  of  work,  and  progress  sketch,  accompany 
this  report.    (Omitted.) 

GENERAL  REMARKS  UPON  BANK  RBVETMBNT. 

In  the  following  table  is  given  the  amount  of  revetment  which  exists  in  the  third 
district : 


Lake  Bolivar  Front 

Ashbittok  Neok j 

GreeitkviMe 

Louiaiftna  Bend 

Delta  Point 

Total 


Total  oon- 
strncted. 


Constmcted, 
1891-'92. 


Ctibio/eet. 

4,400 

6,780 

6,600 

11,240 

10,700 


39,720 


Oubiefeet. 


4,4C0 
6,600 
5,224 


16.284 


In  addition  to  the  above,  about  3,500  feet  of  Greenville  Front  is  protected  by  spur 
dikes.  It  will  be  not-ed  the  large  proportion  of  this  work  which  was  constructed 
during  the  last  season;  but  it  may  also  be  stated  that  if  any  material  improvement 
in  the  low-water  channel  is  soon  to  be  expected  in  the  220  miles  of  river  in  the  Third 
Distriet,  this  rate  of  progress  must  be  largely  exceeded. 

The  amount  of  wors  done  last  season  would  have  been  an  impossibility  if  forty 
barges  and  the  steamboats  Etheridge  and  Vedette  had  not  been  temporarily  trans- 
fen^  from  the  /general  service  to  this  district. 

With  this  addition  the  plant  was  employed  to  its  utmost  capacity.  Barges  were 
converted  into  mattress  boats,  and  a  grader  extemporized  from  the  machinery  of  a 
condemned  pile-driver.  The  graders  were  worked  night  and  day,  and  while  for 
some  time  six  towboats  were  in  commission,  it  was  necessary  on  the  three  largest  to 
employ  double  crews.  Ashbrook  Neck  suffered  especially  from  lack  of  plant,  while 
at  Greenville,  it  was  with  groat  difficulty  that  stone  could  be  obtained  with  sufficient 
rapidity  to  complete  the  work. 

The  following  is  a  list  of  the  aggregate  amounts  of  the  principal  Items  of  material 
expended  during  the  season. 


Stone cubic  yards.    90,794 

Brush cords.    47, 179 

Poles do..       7,989 

Wire pounds.  339,017 


Wire  strand pounds.  267, 229 

Spikes do..    37,525 

Lumber feet,B.M.    67,826 

Coal bushels.  118,260 


About  7,700  cubic  yards  of  stone  were  towed  a  distance  of  248  miles,  5^700  cubic 
yards  a  distance  of  4^  miles,  some  of  the  brush  and  poles  a  distance  of  90  miles.  The 
necessity  of  accumulating  lar^e  amounts  of  material,  particularly  of  stone,  near  the 
work  before  beginning  operations  was  again  demonstrated.  During  the  months  of 
December  and  January  all  the  stone  which  could  be  delivered  by  three  railroads  was 
accepted,  and  was  insufficient  to  meet  the  demand. 

The  futility  of  depending  upon  delivery  by  barges  from  the  upper  Misaisiiippi  or 
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Ohio  riverB  was  also  again  shown,  bnt  2^429  cubic  yards  being  received  of  10.000 
cubic  yards  which  were  to  have  been  delivered.  The  failure  at  a  critical  period  of 
this  expected  supply  was  the  cause  of  the  difficulties  experienced  at  Greenville. 

The  redaction  in  cost  of  work  this  season  is  also  very  satisfactory.  The  estimated 
cost  per  running  foot  of  the  revetment  constructed  at  Louisiana  Bend  in  1889  was 
over  $40.  Its  extension  this  season  was  at  a  cost  of  $26.45  per  linear  foot.  It  should 
be  noted,  however,  that  across  the  mouth  of  Old  River  the  oank  only  extended  to  a 
15-foot  stage.  I  estimate  the  cost  of  the  3,380  feet  between  the  old  revetment  and 
the  mouth  of  Old  River  at  about  $28  per  linear  foot.  It  is  believed  that  a  further 
reduction  in  cost  can  be  obtained. 

In  the  form  of  revetment  now  Adopted  abont  6  cubic  yards  of  stone  are  used  per 
running  foot.  The  cost  of  stone  delivered  on  the  bank  at  Louisiana  Bend,  either  by 
the  general  service  or  by  contract,  has  heretofore  been  over  $2.25  per  yard. 

Alter  the  close  of  last  seasqn^s  work  the  experiment  was  tried  of  towing  stone  with 
the  plant  of  the  third  district.  Bids  were  received  for  stone  loaded  on  barges  in 
the  Little  Red,  a  branch  of  the  White  River,  at  49  cents,  60  cents,  and  65  cents  per 
cubic  yard.  As  these  ouarries  are  over  200  miles  nearer  the  work  than  those  on  the 
Upper  Mississippi  and  Ohio,  a  reduction  in  the  cost  of  towing  is  anticipated,  though 
the  tow  boats  of  the  third  district  are  not  well  adapted  to  the  purpose. 

In  a  fine,  sandy  soil,  such  as  was  found  above  Greenville,  tlic  10  inches  of  stone 
which  were  substituted  this  season  for  the  upper  bank  revetment  of  brush  and  stone 
previously  employed  appear  to  protect  the  sand  from  the  river  currents,  but  they 
do  not  aftbrd  an  adequate  protection,  either  from  wave  action,  caused  by  a  strong 
wind  blowing  on  shore,  nor  from  the  action  of  rain  water  flowing  down  the  slope, 
during  a  low  stage  of  the  river.  In  both  these  cases  the  water  haMsuflieient  force  to 
carry  through  the  interstices  of  stone  large  ([unntitie^  of  the  sand,  forming  gullies  anil 
cavities,  into  which  the  stone  settles.  An  underlying  layer  of  gravel,  it  is  believe<l,  . 
would  check  this  action,  and  if  covered  by  a  thin  layer  of  stone  would  he  in  no  dan- 
ger of  being  carried  away  by  river  currents.  At  Greenville  satisfactory  results  were 
obtained  for  a  short  length  of  bank  by  using  a  revetment  of  quarry  spalls  and  the 
refuse  of  the  stone  pile. 

DELTA  POINT  AND  VICKSBURG  HAUBOK.  • 

The  works  for  the  improvement  of  Vicksburg  Harbor  consist  of  the  revetment  of 
Delta  Point,  and  of  the  dredging  of  a  canal  and  basin  in  ftont  of  the  city. 

The  object  of  revetting  Delta  Point  wtis  to  prevent  its  further  recession,  which 
threatened  to  largely  increase  the  width  of  the  bar  in  front  of  the  town.  Between 
1878  and  1884,  10,700  feet  of  bank  wore  revetted.  This  work  has  not  been  repaire<l 
for  several  years.  During  the  last  low  water  an  examination  was  made,  which 
showed  that  the  subaqueous  mats  are  still  in  good  condition,  ))ut  several  breaks 
were  observed  in  the  upper  bank  revetment,  due  to  the  rotting  out  of  the  brush.  It 
is  proposed,  during  the  next  working  season,  to  repair  these  breaks,  replacing  the 
decayed  brush  with  a  layer  of  10  inches  of  stone.  Almve  the  portion  protected  cav- 
ing is  slowly  taking  place.  It  will  ultimately  be  necessary  to  further  extend  tlie  re> 
vetment  up  the  river,  to  prevent  the  flanking  and  destruction  of  the  work  con- 
structed. 

The  work  of  dredging  the  canal  and  basin  in  fVont  of  the  city  was  begun  in  1887. 
In  the  project  then  adopted  it  was  proposed  to  inclose  the  canal  and  basin  by  a  dam 
constructed  across  Centennial  Lake  ftom  the  city  to  De  Soto  Island,  and  along  the 
island  parallel  to  the  canal,  for  the  purpose  of  limiting  the  flow  of  water  into  the 
basin  (luring  floods,  and  thns  reducing  the  annual  deposit  of  sedinu*nt.  A  perme- 
able pile  dike  was  flrst  constructed  along  the  axis  of  the  dam,  and  as  the  dredging 
Iirogressed  the  dredged  material  was  deposited  on  both  sides  of  the  dike,  .so  as  ulti- 
mately to  form  a  solid  embankment  of  earth. 

The  canal  was  to  have  a  bottom  width  of  75  feet,  and  slopes  of  1  on  'A  on  the  land 
side  and  1  on  5  toward  the  river.  The  basin  was  to  be  3(K)  feet  wide  by  1,700  feet 
long,  with  slopes  the  same  as  the  canal. 

At  the  close  of  the  last  tiscal  year  the  canal  had  been  dre<lged  to  a  dei)th  of  -f  8  £oet  on 
the  Vicksburg  gauge,  954,514  cubic  yards  of  material  having  been  removed.  Dredg- 
ing was  then  in  progress  under  a  contract  with  the  Alabama  Dredging  and  .Jetty 
Company,  at  11.9  cents  per  cubic  yard  measured  in  scow,  the  cut  being  made  to  zero 
on  the  gauge. 

Work  was  suspended  September  7,  due  to  the  low  stage  ^f  the  river.  A  survey 
then  made  showed  a  fill  averaging  5  feet  through  the  canal,  which  hsUl  princi pally- 
occurred  during  a  flood  of  the  June  preceding. 

Dredging  was  resumed  February  8,  1892,  and  on  May  15  one  cut  40  feet  wide  had 
been  again  excavated  through  the  canal  to  the  xero  of  the  gauge,  and  3,000  linear 
feet  of  a  second  cut.  The  amount  of  material  that  has  been  excavated  daring  the 
year  has  been  315,079  cubio  yards. 
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It  has  been  proposed  by  Capt.  J.  H.  Willard,  Corps  of  Engiueers,  in  charge  of  the 
improvement  of  the  Yazoo  Kiver,  to  divert  that  river  through  Centennial  Lake. 
Should  that  project  be  arpproved  by  Congress,  a  modification  of  the  existing  plans 
for  the  improvement  of  Vicksburg  Harbor  will  be  necessary. 

The  following  report  of  Assistant  Engineer  H.  St.  L.  Coppee  gives  in  detail  the 
work  done  dnnng  tiie  season: 

* 

RKPORT  OF  ASSISTANT  KNOINBEK  H.  ST.  L.   COPPEE. 

VirJctiburg  Harbor,  MimsBippi. — ^At  the  time  of  submitting  the  last  annaal  report 
the  dredge  HemdaUf  of  the  Alabama  Dreds^ing  and  Jetty  Company,  was  at  worK  in 
the  harbor  operating  under  the  contract  of  January,  1891 ;  the  price  being  11.9  cents, 
the  requirement  4,(X)0  cubic  yards  per  day;  the  limit  of  contract  December  31, 1891, 
and  the  amount  of  money  available  as  per  specifications  $75,000,  the  Government 
reserving  the  right  to  reduce  it  to  $60,000. 

Up  to  May  1, 1891,  the  dredge  had  excavated  on  the  contract  as  measured  in  scows 
108,180  cubic  yards.  This  excavation  was  to  the  zero  plane,  with  the  expectation 
that  the  slopes  would  slough  down,  leaving  a  cut  to  about  the  +3  foot  plane;  up  to 
that  time  one  cut  40  feet  wide  to  zero  had  been  taken  out  from  Range  0  to  55  of 
canal,  and  one  cut  of  outside  slope  from  0  to  10  (also  in  the  canal). 

The  dredge  Herndon  oontinnea  to  work  in  canal  and  basin  to  same  depth  until 
September  7,  when,  owing  to  low  water,  she  was  withdrawn ;  a  long  interval  of  low 
water  occurring  she  was  laid  up  for  repairs,  her  tug  and  scows  being  sent  to  Mobile    ' 
for  use  on  other  contracts.    The  contraot  time  having  elapsed,  an  extension  was  ob- 
tained and  the  dredge  resumed  work  February  8,  1892. 

At  close  of  season^  work  September  7, 1891,  the  dredge  had  completed  two  channel 
cuts  in  canal  and  basin,  to  tne  zero  of  the  gauge,  and  taken  one  cut  from  outside 
slope,  all  but  1,000  linear  feet  that  had  been  abandoned  on  account  of  falling  water. 
Since  that  date  she  has  excavated  one  entire  cut  through  capal  to  zero,  and  half  of 
another,  and  is  now  continuing  the  same  to  the  river. 

The  excavation  measured  in  scows  up  to  date  on  present  contract  is  as  follows : 


1891. 

Cublo  yuds. 

March 40,532 

April 58,598 

May 55,870 

June 48,170 

July 51,213 

August 64,038 

September 8,783 

Total 331,204 


1892. 

Cubic  yards. 

February 31,568 

March 44,732 

April 58,030 

May 13,545 

Total  to  May  15 147,875 


Total 479,079 


On  the  preceding  contract  (1890.)  the  canal  had  been  oiit  approximately  to  4-8  f<^«t 
on  the  gauge,  and,  as  stated  above,  tbe  purpose  was  to  excavate  the  canal  and  basin 
on  the  present  contract  to  an  available  depth  of  -{-S  feet  on  the  gauge.  In  order  to 
obtain  this  depth,  as  most  of  the  slope  was  uncut,  it  was  necessary  to  excavate  to 
the  zero  plane  to  allow  for  sliding  in  of  bank.  During  September  (1891),  after  the 
dredge  had  been  taken  from  harbor,  the  ranges  were  sounded  throughout  the  entire 
canal  and  basin,  careful  levels  being  run  over  cross  sections  where  it  was  impossible 
to  sound,  and  the  results  plotted  and  compared  with  profiles  of  former  years.  These 
results  indicated  that  a  very  considerable  fill  had  taken  place  since  cross  sectioning 
in  July,  1890,  just  after  season's  work,  and  in  February,  1891.  A  report  of  these  re- 
sults was  forwarded  to  your  office  October  14, 1891,  which  stated  that  "  since  1888 
up  to  the  season  of  1891,  the  fill  in  the  harbor  (canal  and  basin)  had  been  compara- 
tively slight,  and  could  be  accounted  for  by  the  slide  of  the  sides  of  excavated  chan- 
nel and  normal  deposit  for  the  aggregate  rises  during  the  seasons,  as  stated  in  reports 
and  estimates  submitted  at  the  time.''  But  the  change  in  1891  was  in  considerable 
excess  of  former  experience.  The  report  frirther  states:  ''The  excavation  as  deter- 
mined by  using  ordinat-es  between  the  bottom  lines  of  February,  1891,  and  September, 
1991,  was  162,§i31  cubic  yards,  which  is  but  about  50  per  cent  of  the  material  actu- 
ally removed  by  dredge  as  measured  in  scows,  or  about  60  per  cent  of  the  material 
measured  in  place.*' 

Taking  total  cost  of  the  season's  work  of  1891  as  $39,413.28,  we  get  the  cost  per 
cubic  yard  measured  in  situ=$39,413.28-;-lft2,361=approximately  24  cents,  or  in 
other  words,  the  excavated  channel,  instead  of  being  to  the  +3  foot  plane,  as  con- 
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sufflcieut  height  to  take  the  T\'ateT  over  a  low  place  in  the  dam,  creating  a  ourreat 
11(11  th  through  canal  and  basin.  This  rise  was  notable  for  the  great  amount  of  sedi- 
ment carried  iu  susjiension.  As  I  stated  in  the  report  at  th^time,  I  am  convinced 
tliatto  this  rise  is  due  in  great  part  the  excessive  fill,  and  until  the  dam  at  head  of 
Imsin  is  raised  to  keep  out  currents  fi-om  south  end  of  lake  at  nearly  flood  stages, 
and  the  slopes  are  cut  uniformly  to  the  required  angles  to  avoid  sloughing^  there 
will  be  a  repetition  of  this  filling  process. 

An  estimate  submitted  June  5,  1891,  of  amount  of  material  i^o  be  moved  in  order  to 
cut  canal  and  basin  to  the  — 5  and  — 10  foot  planes,  canal  75  feet  wide  at  base, 
slopes  3  to  1  and  5  to  1,  basin  300  feet  base,  same  slopes  and  1,600  feet  long,  based 
on  measurements  made  just  before  that  season's  work,  is  as  follows : 


Plazte. 

In  sitn. 

Cvbie  yards. 
1. 064, 5d8 
1,552,488 

In  8C0W8. 

Feet. 
-  5 
-10 

Cvhie  yards. 
1, 234, 934 
1.800,880 

Taking  the  162,361  cubic  yards  in  situ  as  amount  moved  from  March  to  September, 
1891,  as  measured  aft«r  fill,  and  adding  16  per  cent  for  scow  measurement,  we  get 
162,361  +  259,782=188,339  cubic  yards  in  scows;  increasing  this  by  amount  moved  iu 
1892  to  May  15,  =  147,875  cubic  yards,  and  amount  that  will  probably  be  removed  with 
funds  remaining  for  present  contract=about  100,000  cubic  yards,  we  have  436,214 
cubic  -yards,  which,  subtracted  from  amounts  in  above  table,  gives  approximate 
amount  of  material  to  be  removed  from  canal  and  basin  in  order  to  excavate  to  ~5 
and  — -10  feet  planes;  dimensions  and  slopes  as  above : 


Piano. 

In  situ; 

Insoows. 

—  5>ft>ot.. 

—  10-foot.. 

Cubic  yards. 

688,000 

1,173,619 

CubU  yards. 

798,720 
« 1,364, 672 

As  soon  as  the  water  falls  sufficiently  at  end  of  present  season,  the  canal  and  basin 
will  be  carefully  cross-sectioned,  and  from  the  accurate  soundings  that  are  now 
being  ma<\e  (from  dredge,  for  comparison)  the  amount  of  fill,  and  more  detailed  esti- 
mate will  be  obtained.  I  would  respectfully  call  your  attention,  though,  to  the  fact 
that  there  can  be  no  freedom  from  abnormal  deposit,  and  the  project  as  contempla- 
ted at  the  beginning  of  the  work  in  the  harbor  can  never  be  successfully  carried 
nut  unless  some  means  is  taken  to  build  up  tJie  dam  across  the  lake  at  head  of 
basin.  Every  year  material  is  dumped  along  the  site  of  dam,  while  the  water  is  at  a 
high  stage,  but  the  shrinkage  is  such,  and  the  duration  of  high  water  bo  limited, 
that  but  little  has  been  accomplished.  The  crest  of  the  dam  now  stands  on  an  aver- 
age at  about  the  -f-25-foot  stage,  but  should  be  built  to  the  4-45-foot. 

It  is  proposed,  during  the  balance  of  the  season^  to  continue  the  second  cut  to 
zero  through  canal  to  river,  and  then  use  balance  of* money  allotted  for  contract 
dredging  in  enlarging  basin,  thus  obtaining  an  80-foot  channel  (to  zei*o)  to  city  front, 
and  a  l)asin,  probably  120  feet  wide  by  160  feet  long,  to  same  pluhe. 

The  amounts  dredged  since  1888,  in  canal  and  basin,  are  as  follows: 

Measured  in  scows :  Cnbic  yards. 

1888 324,941 

1890 465,573 

1891 331,204 

1892toMayl5 147,875 

Total 1, 269, 593 

In  1888  the  price  in  situ  was  18  cents;  1890  the  price  in  scows  was  10  and  12  cents; 
1891  and  1892  the  price  in  scows  was  11.9  and  13.9  cents. 

This  represents  a  cut  iu  canal  80  feet  wide  on  base  approximate  to  zero  u>f  gauge 
6,(XX)  feet  long,  with  slopes  averaging  3  to  1  from  the  original  ground  planes  of -|-  12 
at  range  0,  -|-20  at  range  10,  4-23  at  range  20,  +2^  at  range  30,  +28  at  range  40, 
4-30  at  range  50,  4-30  at  range  60.  An  average  of  about  a  24-foot  cut  80  feet  wide 
at  bottom,  about  810,000  cubic  vards  in  situ,  16  per  cent  for  scows  equals  939,600 
cubic  yards;  adding  basin  cut  to  same  plane,  same  slopes,  10  by  80  by  1,600  feet,  we 
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have  about  70,000  cubic  yards  +16  per  oeut,  81,200,  making  total  excavation  oanal 
and  basin  Aince  1888  equals  1,020,800  oubic  yards;  leaving  approximately  a  fill  of 
248,793  cubic  yards  in  four  years,  or  about  00,000  yards  per  year.  Last  year  the  ab- 
normal iill  amounted  to  100,000  cubic  yards  or  more,  making  approximate  fill  during 
1888, 1889  and  1890  equals  50,000  yards  per  year,  or  less. 

The  currents  that  have  existed  in  canal  since  last  report  was  submitted  have  cor- 
i^espouded very  nearly  with  oscillation  of  river,  except  at  highest  stages,  when  water 
runs  from  Yazoo  Swamp,  through  north  end  of  Centennial  Lake,  causing  a  consider* 
able  flow  south  through  canal,  whether  river  is  rising  or  falling.  Up  to  June  11, 1891, 
the  current  was  setting  out  of  canal,  but  at  that  date  commenced  to  run  in,  bringing 
a  great  quantity  of  drift  and  silt  with  it,  increlbsing  to  one-half  (i)  foot  per  second, 
decreasing  again  to  zero,  July  15.  From  July  15  to  31  it  was  running  out  very 
slightly,  and  from  July  31  tp  end  of  season  stationary. 

In  1&2  it  commenced  to  run  in  with  rise  of  water  during  March  and  early  April, 
but  as  soon  a^  water  rose  sufficiently  to  overflow  land  above  the  old  mouth  of  Yazoo 
(44^  feet)  April  21  it  set  out}  again,  and  has  continued  in  that  direction  to  this  time. 
The  velocity  averages  as  high  as  1^  feet  per  second. 

Menge  dredge. — March  12,  1892,  the  Govornmeut  dredge,  Menge,  was  towed  into  the 
harbor,  having  been  returned  by  ofiSoer  of  fourth  district;  her  property  was  checked, 
and  she  was  laid  up  until  April  1,  when  a  supcriutoudent  was  placed  on  her,  and  a 
small  crew  employed  to  make  the  necessary  repairs,  preparatory  tu  placing  her  in 
commission  for  work  in  the  harbor.  It  was  est i mated  tiiat  the  repairs  would  cost 
about  $1,500,  and  take  a  month  to  complete.  The  repairs  consisted  in  a  general  over- 
hauling of  the  machinery,  the  renewal  and  strcngtlieuing  of  the  woodwork  of  the 
cranes,  repsurs  of  skifi's,  yawls,  in  cleaning  hull,  calking,  puintiu|f,  etc.  The  repairs 
were  practically  completed  in  a  month,  and  the  dredge  ready  for  work  May  1,  the 
cost  of  repairs  being  as  follows: 


April  payroll $658.25 

Subsistence 112. 80 

Traveling  expenses 9. 50 

Lumber 132.76 

Hardware  and  oils,  etc 283. 95 

Horse  hire 6.50 

Coai: 21.00 


Towing $20.00 

Iron  castings 48. 60 

Barge  hire 40. 00 

Hauling •.  2.00 

Total 1,335.36 


The  cost  of  minor  repairs  being  made  duriug  the  present  month  (May),  while 
waiting  for  tug  and  scows  now  at  (Greenville,  will  increase  this  amount  to  about  the 
sum  estimated.  The  estimate  and  list  of  expenditures  does  not  include  pay  of  as- 
sistant engineer  in  charge. 

The  dredge  is  in  good  shape  and  ready  to  go  to  work,  as  before  stated,  as  soon  as 
tug  and  scows  are  received. 

The  floating  nroperty  at  this  point  is  as  follows:  Government,  one  ladder  dredge 
Menge,  one  small  barge,  yawl,  and  skiffs ;  contractors,  one  clam-shell  dredge  Hem- 
don,  two  scows,  skiffs,  etc.,  one  tug  CoL  Woodruff.  One  United  States  inspector  is 
employed  on  contractor's  dredge. 

DELTA  POINT. 

No  change  was  noticed  (before  the  water  rose  to  flood  height)  in  the  revetment  or 
bank  at  Delta  Point.  An  examination  was  made  December  7,  1891,  in  accordance 
with  your  instructions,  and  an  estimate  submitted  for  repairing  some  local  breaks  in 
the  revetment,  the  cost  being  $5,000,  but,  as  stated  at  the  time,  by  another  low- water 
season  the  deterioration  may  have  increased  to  such  an  extent  as  to  necessitate  a 
very  much  greater  expenditure.  At  the  present  time  the  water  is  4  feet  deep  on  the 
Delta  Point  bank.  There  has  been  no  appreciable  change  in  the  river  in  the  ^'icinity 
in  the  past  year;  the  Delta  and  Klcinston  banks  are  practically  the  same;  the 
mouth  of  canal  unchanged,  and  West  Pass  as  before.  The  bar  at  mouth  of  Yazoo 
seems  to  be  creeping  down  stream  slowly,  and  Louisiana  shore  line,  just  opposite, 
caving  away  slowly. 

LBVBES. 


On  the  east  bank  of  the  river  the  levee  line  in  the  third  district  extends  from  op- 
posite the  mouth  of  White  River  to  Eagle  Lake,  a  distance  by  river  of  about  190 
miles.  The  length  of  the  levee  line  is  about  167  miles.  The  allotments  for  these 
levees  are  made  under  the  title :  Levees,  Lower  Mississippi  Levee  District. 
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On  the  west  bank  the  levee  syBtem  begins  at  Amos  Bayon,  about  17  miles  north  of 
Arkansas  City,  follows  Cypress  Creek  to  Lucca  Landing  on  theMlssissippi,  and  thence 
extends  to  the  southern  limit  of  the  district.  The  length  of  the  line  is  about  173 
miles/  of  which  84.8  miles  is  in  the  State  of  Arkansas. 

The  local  levee  organizations  which  control  the  line,  aie  the  Desha  County  Levee 
Board,  the  Chicot  County  Levee  Board  and  the  Fifth  Louisiana  Levee  District.  Al- 
lotments have  been  made  for  levees  on  this  bank  under  the  title :  Levees,  Tensas  Basin, 
Arkansas,  and  Levees,  Tensas  Basin,  Louisiana,  third  district.  Tabulated  atate- 
meuts  of  the  levees  constructed  by  the  United  States  nnder  these  allotments  are  ap- 
pC3nded.  ^ 

In  my  last  annual  report  a  statement  of  yardage  required  in  the  various  subdis* 
tricts,  to  raise  the  levees  co  a  height  3  feet  above  the  flood  of  1890,  was  submitted. 
A  material  revision  of  that  statement  will  be  required  to  adjust  it  to  the  coifditions 
of  this  year's  flood ;  not  only  have  the  flood  heights  increased,  but  the  flood  surface 
has  not  remained  parallel  to  its  former  position,  the  increase  of  flood  heights  being 
much  greiiter  from  Greenville  to  Lake  Providence,  than  at  the  extremities  of  the 
district.  The  local  authorities  in  charse  of  the  levees  of  the  third  district  in  Missis- 
sippi and  Louisiana  have  submitted  statements,  at  my  request,  of  the  work  neces- 
sary this  next  season.    These  statements  are  appended. 

To  render  the  Tensas  Basin,  Arkansas,  reasonaolv  secure  Arom  a  flood  of  the  size  of 
1890  will  require  that  at  least  6,000,000  cubic  yards  of  earth  be  added  to  the  levee 
line,  and  that  a  levee  be  constructed  from  the  boundary  line  between  Lincoln  and 
Desha  counties,  on  the  Arkansas  River,  to  the  mouth  of  Cypress  Creek,  to  prevent 
the  flow  of  water  around  the  head  of  the  system.  The  estimated  cubic  yardage  in 
this  levee  is  2,231,000  cubic  yards.  From  this  year's  flood  it  appears  that  perfect 
security  will  not  be  attained  without  extending  this  proposed  levee  to  Pine  Bluff. 

LEVEES,  LOWKR   MISSISSIPPI  LBVEE  DISTRICT. 

The  standard  section  adopted  for  levees  in  the  Lower  Mississippi  Levee  District  is 
a  width  of  crown  of  8  feet,  slopes  one  on  three,  and  backed  by  a  banquette  8  feet 
below  the  crown,  with  width  of  from  20  to  40  feet. 

The  standard  height  is  4  feet  above  the  flood  line  of  1891. 

The  State  authorities  have  made  strenuous  efibrts  during  the  last  two  years  to 
strengthen  their  line,  having  erected  in  1890-'91 1,492,973  cubic  yards;  in  1891-'92, 
1,896,518  cubic  yards,  so  that  their  levees  have  generally  a  width  of  crown  of  8  feet, 
and  are  at  least  2  feet  above  the  flood  line  of  1890. 

The  levees  under  contract  at  the  close  of  the  last  flscal  year  were  completed  by 
August  1,  1891. 

The  iQlotment  for  levee  construction  in  this  district  for  1891-^92  was  $36,430.31. 
This  sum  was  expended  in  strengthening  the  levee  at  Catflsh  Point  (L.  423),  and 
building  loops  to  cover  breaks  in  the  line  at  Greenville  (L.  478),  Stella  (L.  5(X3),  and 
Shii)land  (L.  543). 

After  the  breaks  in  the  levees  at  Catfish  Point  in  1890,  the  State  authorities  aban- 
doned the  old  levee  around  the  Point  and  built  a  short  line  across  the  neck.  The 
flood  of  1891,  sweeping  across  the  neck,  scoured  out  the  borrow  pits  and  threatened 
to  destroy  the  new  levee. 

To  prevent  this  action  three  spur  levees  were  built  at  right  angles  to  the  main 
levee,  of  lengtiis  of  450,  300  and  500  feet,  respectively,  and  the  main  line  strengthened 
by  building  behind  it  a  banquette  20  feet  wide  to  a  height  8  feet  below  the  crown  of 
the  old  levee.  Thirty-six  thousand  eight  hundred  and  thirty-two  and  eight-tenths 
cubic  yards  of  earth  were  erect-ed. 

At  Greenville  the  extensive  caving  during  the  flood  of  1891,  had  destroyed  the  main 
line  of  levees.  A  temporary  loop  built  during  the  flood,  which  had  prevented  a 
disasti'ous  overflow,  has  been  strengthened  and  brought  up  to  the  established  grade. 
Fifty  thousand  five  hundred  and  eighty-six  cubic  yards  of  earth  were  ei*ected  at  this 
place. 

At  the  Stella  crevasse,  due  to  the  difficulties  of  locating  a  loop  behind  the  break, 
it  was  decided  to  fill  the  hole  scoured  out  by  the  flood  and  extend  the  levee  across 
it.  The  levee  was  backed  by  a  banquette  20  feet  wide  of  the  standard  height,  and 
contained  44,105  cubic  yards. 

At  Shipland  there  has  been  rapid  caving  for  several  years,  which  breached  the 
levee  line  during  the  low  water  of  1891  at  two  points.  A  levee  8,980  feet  in  length 
was  constructed  to  cover  these  breaks.  The  balance  of  the  allotment  was  expended 
on  this  levee,  156.548  cubic  yards  being  erected  by  the  Government.  The  levee  was 
completed  by  the  State  authorities. 
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LB VEES,  TENSAS  BfSIN,   ARKAXSAS. 

The  levees  of  Arkansas  are  of  much  weaker  section  than  those  opposite  them  in 
Mississijppi.  The  reyenne  of  the  local  boards  is  barely  sufficient  to  keep  the  levees 
in  repair.  What  increased  stren^h  has  been  given  to  the  line  since  1890  has  been 
mainly  dne  to  assistance  rendered  by  the  State  of  Louisiana  and  the  United  States. 
The  prevailing  type  of  levee  through  the  district  has  a  width  of  crown  of  4  feet, 


by 

of  Louisiana  since  then,  have  a  width  of  crown  of  S  feet;  slopes  one  on  three^  and 
an  elevation  of  3  feet  above  the  hiehest  water.  Those  constructed  by  the  United 
States  at  an  earlier  date  have,  gener^y^  a  width  of  crown  of  but  6  feet,  and  are  from 
1  to  2  feet  lower.  '  ^ 

During  the  last  fiscal  year  the  Desha  County  levee  Doard  has  enlarged  the  levee  in 
front  of  Arkansas  City,  erecting  19,235  cubic  yards.  The  Chicot  County  levee  board 
has  constructed  a  levee  at  Luna  (R  467),  at  Leland  (R  483),  and  enlarged  the  levees 
at  BeUevue  Front  (R  466)  and  at  Sterling  (R  515. )  The  Tensas  levee  board  of  Louisi- 
ana has  enlarged  the  levee  from  Chicot  (R  432)  to  Arkansas  City,  erecting  148,638 
cubic  vards. 

At  the  close  of  the  last  fiscal  year  an  extension  of  Lucca  loop  (R  428)  was  being 
constructed.  This  levee  has  been  completed  in  contract  time ;  420,000  cubic  yards 
being  erected  by  the  Greneral  Government^  and  45,611  oubic  yards  by  the  Tensas 
Basin  levee  board  of  Louisiana. 

With  the  funds  available  for  this  season's  work  the  levee  at  Opossum  Fork,  oppo- 
site (R  427),  has  been  enlarged,  loops  have  been  built  at  Sunnyside  (R  491),  and  Cra- 
craft  (R  513),  a  spur  constructed  on  Leland  Short  Line  (R  470),  and  titie  enlargement 
of  the  levee  below  Lower  Boggy  Bayou  (R  445)  commenced. 

During  the  flood  of  1890  the  Opossum  >ork  levee  required  topping,  to  prevent  the 
water  flowing  over  it.  By  this  season's  enlargement  its  heignt  has  been  increased 
4  feet,  with  an  exterior  slope  of  one  on  four;  and  a  banquette  has  been  constructed 
behind  it  30  feet  wide  to  a  height  10  feet  below  the  crown  of  the  levee.  The  enlarge- 
ment contains  99,949  oubic  yards^its  length  is  4,040  feet. 

In  the  loop  at  Sunnyside  117,973  cubic  vards  of  earth  were  placed.  Its  length  is 
6,577  feet.  At  the  bayou  at  the  lower  end.  of  the  levee,  the  slopes  were  given  an  in- 
clination of  one  on  four  above  the  water  surface ;  below  the  water  line  the  earth 
assumed  a  slope  of  about  one  on  six.  ^ 

At  Cracraft  a  loop  4,115  feet  long  and  containing  43,383.6  cubic  yards,  was  erected 
to  cover  a  break  in  the  levee  line  caused  b^  caving  banks. 

The  spur  constructed  on  Leland  Short  Line  contained  8,072  cubic  yards,  and  was 
built  to  prevent  a  scouring  at  the  base  of  the  levee  and  in  the  borrow  pits  by  the 
rapid  flow  of  water  across  Point  Chicot  during  floods. 

Arrangements  had  been  made  to  expend  the  balance  of  the  allotment  in  enlarging 
the  levee  south  of  Lower  Boggy  Bayou.  The  contractor  had  erected  about  1,000 
cubio  yards,  when  he  was  compelled  to  suspend  operations  by  a  rise  of  the  river  which 
filled  the  borrow  pits. 

LEVEES,  TENSAS  BASIN,  LOUISIANA. 

Since  the  flood  of  1890  the  fifth  Louisiana  Levee  district  has  erected  1,558,758 
cubic  yards  in  the  portion  of  the  Tensas  Basin.  Louisiana,  included  in  the  third 
district.  This  work  has  greatly  strengthened  the  levee  lino,  about  58  miles  being 
at  a  height  of  at  least  3  feet  above  the  flood  line  of  that  year.  There  are,  however, 
several  miles  of  dangerously  low  levees  in* the  snbdistrict,  and  a  number  of  large 
levees  are  threatened  with  destruction  by  the  /saving  of  the  river  banks. 

With  this  year's  allotment  of  $70,040.09,  a  levee  was  constructed  at  Illawara  (R 
562),  containing  349,241  cubic  yards,  to  replace  a  large  levee  threatened  with  destruc- 
tion by  caving  banks. 

lUGH-WATEB  PROTECTION  OF  LEVEES. 

For  the  high- water  protection  of  levees  this  season  there  had  been  reserved  5  per 
cent  of  the  allotments  for  levees  in  the  various  subdistriots  for  the  lower  Mississippi 
levee  district : 

For  the  Lower  Mississippi  levee  district $1, 821. 52 

For  the  Tensas  Basin,  Arkansas 2, 250. 00 

For  the  Tensas  Basin,  Louisiana 3, 502. 00 
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It  beinff  evident  that  with  such  a  small,  supply  ol  fiinds  no  eifective  high-water 
tight  couTd  be  maintained;-  when  the  river  began  to  overflow  its  banks  the  local 
authorities  were  noticed  that  such  limited  assistance  as  oonld  be  rendered  with  the 
^nds  available,  would  be  given  in  supplying  material  for  use  at  such  threatened 
points  as  should  be  designated. 

Aa  the  flood  assumed  alarming  proportions,  $5,000  was  allotted  by  the  Mississippi 
River  Commission,  approved  by  the  Secretary  of  War,  for  high-water  protection  of 
the  levees  of  Tensas  BieMln,  Axkansas.  and  forces  were  organized  by  the  General  Gov- 
ernment in  that  subdistrict.  This  allotment  was  quickly  followed  by  others,  until 
the  available  funds  for  high-water  protection  of  Tensas  Basin,  Arkansas^  were 
$20,250;  for  lower  Mississippi  levee  district,  $8,821.52;  for  Tensas  Basin,  Louisiana, 
$6,500. 

In  the  lower  Mississippi  levee  district  the  assistance  rendered' by  the  United  States 
has  principally  consisted  in  supplying  material.  In  the  Tensas  Basin,  Arkansas,  the 
general  charge  of  the  entire  line  of  levees  has  been  assumed,  the  local  authorities 
supplementing  the  efforts  of  the  Government  with  such  assistance  as  they  could  ren- 
der. The  funds  expended  in  the  Tensas  Basin,  Louisiana,  were  principally  employed 
in  raising  and  strengthening  the  weakest  portions  of  the  line  at  Wilsons  Point  (R 
432) ;  Lake  Providence  (R  542),  and  Villa  Vista,  (R  574). 

By  the  joint  efforts  of  the  United  States  and  the  local  authorities  the  levees  were 
held  until  from  Greenville  to  Lake  Providence  the  river  had  risen  6  inches  higher 
than  ever  before  recorded.  A  crevasse  then  occurred  at  Brooks  Mill  (R.  506)  (May  9), 
followed  by  a  break  iu  the  Panther  Forest  levee  (R.  451),  on  May  13,  the  Greenville 
gauge  readinff  44.15  feet  at  the  time.  These  breaks  lowered  the  flood  height  below 
them,  and  no  breaks  were  reported  until  May  25,  when  a  crevasse  occurred  at  Leland 
(R.  484)  the  Greenville  gauge  reading  44.2. 

No  breaks  have  yet  occurred  in  the  levees  of  Mississippi  or  Louisiana  in  the  thirii 
district. 

The  Brooks  Mill  crevasse  was  gauged  May  13;  35,000  cubic  feet  per  second  was 
flowing  through  it.  Its  width  was  ^0  feet.  No  effort  has  been  made  to  hold  the 
ends,  and  while  the  levee  is  caving  away  at  the  rate  of  about  10  feet  per  day,  the 
crevasse  is  widening  slowly,  due  to  the  break  occurring  at  a  reentrant  angle  of  the 
levee  line. 

A  metisurement  of  the  flow  through  the  Panther  Forest  crevasse  was  made  May  17, 
and  found  to  be  about  72,000  cubic  feet  per  second.  The  crevasse  had  widened  to 
1,023  feet  ^  May  25  a  width  of  1,400  feet  was  reported. 

In  addition  to  the  water  flowing  through  these  crevasses,  there  is  a  large  overflow 
from  the  Arkansaei  River,  around  the  head  of  the  levee  system.  A  measurement  of 
the  discharge  across  the  railroad  track  from  Arkansas  City  to  Pine  Bluff  is  being 
made,  as  a  large  flow  is  reported  into  Bayou  Bartholomew,  below  the  latter  place. 
The  Tensas  Basin.  Arkansae,  appears  to  be  greatly  flooded,  with  the  exception  of  the 
high  ground  in  the  vicinity  of  Lake  Chicot,  and  from  Grand  Lake  to  the  Louisiana 
State  line.  The  effects  of  the  flood  are  also  beginning  to  be  felt  along  the  bayous  in 
Louisiana,  which  extend  into  Arkansas. 

The  crevasse  at  Brooks  Mill  occurred  in  a  levee  of  poor  material,  which  became  so 
saturated  with  water  as  to  be  unable  to  withstanct  the  pressure,  and  yielded  by 
sloughing.  At  Panther  Forest^  in  an  underlying  layer  of  quicksand,  the  water  at- 
tained such  a  head  as  to  break  through  a  layer  of  buckshot  behind  the  levee ;  the 
quicksand  was  quickly  washed  out  and  the  levee  sunk  into  the  cavity.  A  similar 
accident  occurred  previously  near  this  locality,  but  the  overlying  mass  sunk  in  such 
a  manner  as  to  cut  off  the  flow  below,  and  by  covering  the  submerged  mass  with 
bagging  on  which  was  piled  sacks  fllled  with  earth  the  levee  was  brought  to  the 
water  surface  again,  and  a  crevasse  was  prevented. 

Forty-four  feet  on  the  Greenville  gauge  is  the  limit  to  which  the  levees  of  Tensas 
Basin,  Arkansas,  in  their  existing  condition  may  be  expected  to  withstand  the  action 
of  a  flood.  When  the  crevasses  occurred,  at  numerous  points  were  similar  conditions 
developing  as  caused  the  breaks.  For  over  40  miles  the  crown  of  the  levee  was  but 
a  few  inches  above  the  water  surface.  Waves  caused  by  wind  storms  break  over 
these  low  levees  and  saturate  the  interior  slopes.  Material  freshly  placed  is  soon 
converted  into  mud.  Even  when  the  levee  is  well  sodded  the  resisting  power  of 
earth  must  be  largely  reduced  by  this  saturation,  and  where  the  crown  has  a  width 
of  from  2  to  4  feet,  as  is  usual  in  these  localities,  there  is  little  resisting  power  to 
spare. 

THB  FLOOD  OF  1892. 

Through  the  third  district,  f^om  Arkansas  City  to  Lake  Providence,  the  river  has 

attained  a  height  never  before  recorded,  and  at  the  date  of  this  report  is  still  rising. 

In  the  following  table  the  maximum  heights  at  the  gauge  stations  in  the  district 
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during  the  floods  of  1882, 1890,  1891,  and  of  1892  to  May  27  are  given,  together  with 
those  of  Helena  and  Cairo : 


Stationa. 


White  lUver 

Arkansas  City  . . 

GreenylUe 

Lake  Pro-videiice 

Vicksburg 

Cairo 

Helena 


1882. 

1800. 

1891. 

48.40 

50.4 

47.7 

47.00 

49.6 

48.2 

41.68 

48.46 

43.25 

88.32 

41.0 

41.1 

48.75 

40.0 

48.1 

51.87 

48.8 

46.2 

47.2 

47.7 

44.7 

1892. 


49.6 
44.2 
41.66 

48.4 
48.2 
45.8 


From  Qreenville  to  Lake  Providence  this  year's  flood  has  exceeded  that  of  1890  by 
abont  seven-tenths  of  a  foot,  while  from  Arkansas  City  to  Lake  Providence  it  has 
exceeded  tiiat  of  1882  by  over  2^  feet.  This  increased  height  of  the  flood  line  in  the 
Third  district  can  be  attributed  only  to  the  influence  of  levees.  At  Helena  this 
'year's  gauge  reading  is  1.9  feet  below  that  of  1890,  and,* while  thpre  have  been  ab- 
normal floods  in  both  the  White  and  Arkansas  rivers,  the  heights  attained  are  not 
due  to  their  action^  except  at  Arkansas.  City.  On  Mav  9,  when  the  Brooks  Mill  break 
occurred,  the  maximum  reading  of  the  Lake  Providence  gauge  was  recorded;  on 
May  13  luie  reading  of  the  Greenville  gauge  was  44.15,  and  on  May  16  that  at  Vicks- 
burg attained  its  maximum.  The  great  floods  of  the  White  and  Arkansas  n\ers 
have  reached  the  Mississippi  since  these  dates,  and,  while  they  have  raised  the 
river  at  Arkansas  City  five-tenths  of  a  foot,  the  extra  water  has,  to  date,  been  carried 
off  by  tiie  crevasses  and  bv  the  overflow  into  the  Tensas  Basin  from  the  head  of  the 
levee  system  to  Pine  Bluff,  Ark. 

A  table  is  also  submitted  giving  the  maximum  measured  river  discharges  at  the 
latitude  of  Lake  Providence,  together  with  the  estimated  flow  by  that  latitude,  when 
escape  through  crevasses  was  included : 


Cubic  feet  per  second. 

• 

1882. 

1890. 

1,288,000 
1,720.000 

1891. 

1892. 

^IflMlurml  «Himliar«r«« 

1, 057, 000 
2,000,000 

1,346,000 
1,400,000 

1.483,000 

KfftlmatfMl   flOW..,.T..r -,«--.  -.r  IT-  TTr-T  T-«r--.  T  ,       ,       t-- 

This  table  shows  what  has  been  accomplished  by  the  levee  construction  since  1882, 
at  least  35  per  cent  more  water  during  floods  is  at  present  retained  between  the  levee 
lines.  But  it  is  also  evident  that  the  height  of  levees  must  be  largely  increased  if 
th»  country  is  to  be  protected  against  a  flood  of  the  size  of  that  of.  1882. 

An  increase  of  discharge  of  37o,000  cubic  feet  per  second  has  been  accompanied  at 
Lake  Providence  by  an  increase  of  flood  height  of  3.3  feet. 


SURVEYS,   GAUGES,   AND  OBSERVATIONS. 

The  gauges  at  Greenville,  Arkansas  City,  Clarendon,  and  Yazoo  City,  which  have 
been  under  the  charge  of  this  office,  have  been  daily  read.  The  bulletin  boards  at 
Arkansas  City  and  Greenville  have  oeen  repaired. 

Surveys  were  made  at  Ashbrook  Neck,  Greenville,  and  Louisiana  Bend  while  the 
works  were  in  progress. 

In  Ociober  an  hydrographic  survey  of  Lake  Providence  Reach  was  made,  and  also 
in  the  vicinity  of  Pecan  Grove,  to  determine  changes  due  to  the  Raleigh  crevasse  of 
1890. 

Four  sets  of  low-water  discharge  observations  were  taken  at  Wilsons  Point  in 
October,  and  two  parties  are  at  present  engaged  in  measuring  the  high- water  dis- 
charge; one  at  Wilsons  Point  and  the  second  at  Arkansas  City. 

The  discrepancies  in  the  discharge  observations  at  Wilsons  Point  and  Arkansas 
City  noted  last  season  are  still  more  marked  this  year.  Careful  observations  are 
being  taken  to  determine,  if  possible,  the  cause  of  these  discrepancies. 

A  detailed  description  of  the  operations  of  the  survey  party  will  be  found  in  the 
accompanying  report  of  Assistant  Engineer  Hider. 
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REPORT  OF  AfiSISTAJNT^SNQINISER  ARTHUR  HIDER  ON  SURVBYSi  GAUGES,  AND  OBSES' 

VATI0N8,  THIRD  DISTRICT. 

'  The  fioroe  employed  on  this  work  was  as  follows : 


Dat«. 


1S91. 

Jnne 

July 

Aagnat... 

September 

October... 

November 

December. 

1802. 

January . . 

Fetouaiy. 

Haroh 

April 


Num- 
ber. 


6 
3 

2 

2 

15 

10 

8 

5 

4 

4 

17 


Nature  of  work. 


Propariiig  mape  for  annual  report  and  reducing  discharge  meaenromenta. 

Becfucing  levee  locationa  in  Arkansas  to  uniform  scale  and  making  profiles 
of  new  levees. 

Making  tnudngs  of  levee  locationa  in  Arkansas  and  preparing  a  skeleton  map 
of  Lake  Providenoe  Reach  for  annual  report. 

Locating  new  levees  at  Greenville,  Stdla  Crevasse,  and  Shipland,  Hiss.;  pre- 
paring profiles  and  approximate  estimates. 

Low-water  survey  of  Lake  Providence  Rbach  and  of  the  river  in  the  vicinity 
of  the  Raleigh  Crevasse,  La.    Low- water  discharge  at  Wilsons  Point. 

Ck>ntinuation  of  low-water  survey  and  discharge  observations  at  Wilsons 
Point,  and  taking  soundings  along  Greenville  Front. 

Plotting  survey  of  Lake  Providenoe  Reach  uid  in  the  vicinity  of  Raleigh. 


discharge  and  velocity  observations  at 


Plotting  and  computing  low- water  disc 
Wilsons  Point,  and  in  Louisiana  Bend. 


Checking  P.  fi.  marks  In  the  vicinity  of  GreenvUIe  and  making  progress 

sketches. 
Plotting  new  looatioi)s  Of  levees  in  the  third  district,  on  charts,  and  oom> 

nutations. 
Discluu^  observations  at  Arkansas  City  and  Wilsons  Point. 


The  surveys  have  been  under  the  charge  of  Mr.  W.  P.  Richards  until  November  1, 
1891 ;  since  that  time  the  party  has  been  under  the  charge  of  Thomas  C.  J.  Baily,  jr. 

Meldwork* — A  party  was  organized  October  5  to  make  the  annual  low-water  sur- 
vey of  L.  P.  Reach.  The  survey  began  at  Carolina  Landing  and  extended  to  Point 
Lookout.  A  survey  of  the  river  was  also  made  in  the  vicinity  of  Pecan  Grove,  La., 
in  order  to  determine  changes  jdue  to  the  Raleigh  crevasse  of  March,  1890.  One 
hundred  ranges  were  put  up  and  sounded.  30  miles  of  caving  banks  located,  and  60 
angles  of  the  triangular  system  of  Lake  Providence  Reach  measured. 

Low-water  discharge  was  measured,  four  sets  of  measurements  being  taken  at 
Wilsons  Point  and  one  in  Louisiana  Bend;  also  three  sets  of  velocity  observations 
were  taken  to  locate  point  of  maximum  velocity  at  low  water  in  Louisiana  Bend. 

A  survey  was  made  along  Qreenville  Front,  seventy  sections  being  sounded  out  to 
and  beyond  low  water.    I^e  party  was  disbanded  November  22, 1891. 

On  April  11, 1892,  a  party  was  organized  to  measure  the  high- water  discharge  at, 
Wilsons  Point,  and  on  April  18  anomer  party  was  put  in  the  field  to  measure  the  dis-* 
chai|^e  at  ArkansasL  City.    These  parties  are  still  taking  observations. 

Office  toark. — ^From  June  until  November  and  from  December  until  April,  the  office 
force  was  employed  on  the  following  work : 

Maps  and  tracing$. — Arkansas  levees,  Tensas  Front,  Lake  Providence  Reach,  vi- 
cinity of  Raleigh  Crevasse,  construction  works  at  Ashbrook  Neck,  Greenville  Har- 
bor, and  Louisiana  Bend  (20  sheets). 

Comparative  sections  have  been  selected  and  plotted  in  Lake  Providence  Reach,  as 
determined  by  the  low-water  surveys  of  1882, 1883,  1884,  1886, 1888,  1890, 1891:  com- 

Sutations  made  also  for  similar  sections  above  Greenville.    The  geographical  coor- 
inates  of  twenty  stations  have  been  determined,  and  recent  levees  placed  on  six  sets 
of  lithographed  charts. 

Sigh^water  discharge j  WiUone  Point, — On  April  16,  the  -hieh-water  observations 
were  begun.  Twenty-eight  measurements  have  been  made.  The  section  adopted  is 
the  same  as  used  in  1891,  meter  stations  300  feet  apart. 

The  survey  steamer  Meter  is  used  in  the  work  and  is  kept  as  near  as  possible  on" 
the  intersection  of  two  ranges,  markings  the  meter  station  during  the  time  of  obser- 
vation, the  revolutions  of  l£e  meter  being  counted  consecutively  and  recorded  at  in- 
tervals of  one  minute.  Each  station  is  occupied  for  five  minutes  or  more,  until,  in 
the  judgment  of  the  chief  of  party,  an  average  velocity  has  been  registered.  Great 
care  is  taken  that  the  steamboat  nas  the  same  position,  with  reference  to  the  cross- 
range  at  the  end  of  the  observation,  that  it  had  at  the  beginning. 

Observations  taken  on  this  section,  to  determine  the  movement  of  the  steamboat 
while  occupying  the  meter  stations,  demonstrates  the  fact  that  the  lateral  drift  of 
the  steamboat  with  a  skillful  pilot,  while  the  meter  observation  is  being  taken,  is 
but  a  small  source  of  error  in  comparison  to  that  introduced,  when  at  the  end  of  the 


counting  on  a  station,  the  steamboat  is  ahead  or  back  of  it-s  initial  point. 
This  section  is  free  from  "boils"  and  eddies,  and  but  little  difficulty  is 


experi- 
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enced  in  keeping  the  steamboat  in  the  desired  position,  and,  consequently,  is  favor- 
able for  meter  work. 

'  The  onrrent  meter  nsed  for  low- water  obserrations  was  a  Price  No.  5,  an  old  in- 
stnunent  that  gave  but  indiiferent  ratings.  For  the  high-water  discharge,  Price 
No.  38  (new)  is  oeing  used  with  very  satisfactory  results.  Thus  far  three  ratings 
have  been  ootained,  one  taken  from  the  steamboat  in  Old  River,  Louisiana,  and  two 
from  a  skiff  near  Wilson!)  Point.  The  rating  taken  in  Old  River  was  in  considerable 
current ;  those  near  Wilsons  Point  in  dead  water;  the  results  are  practically  identical. 

The  current  meter  is  attached  to  a225-poimd  lead,  submerged  to  ^^  the  depth,  rev- 
olutions counted  by  means  of  a  telegraph  sounder  in  a  circuit  generated  by  four  Le 
Clanche  cells;  soundings  being  taken  with  a  20-pound  lead  on  a|-inch  cotton  line, 
each  sounding  being  located  by  a  transit  angle  on  shore. 

On  May  19,  the  meter  observations  were  onecked  by  subsurface  floats  submerged 
to  1^  of  the  depth,  and  the  mean  velocity  as  given  by  the  meter  found  to  be  2  per 
cent  greater  than  that  given  by  the  floats. 

These  float  observations  also  showed  that  the  current  is  nearly  at  right  angles  to 
the  discharge  section  and  that  comparatively  few  "  boils ''  existed. 

The  crevasse  at  Brooks  Mill  (506  R.},  which  took  place  May  9,  was  measured  on 
May  13,  and  was  found  to  be  070  feet  wid^<vith  a  discharge  of  35,000  cubic  feet  per 
second  and  widening  very  slowly.  ^ 

The  results  of  field  computations,  as  made  by  Mr.  T.  C.  J.  Baily,  chief  of  the  survey 
party  for  the  low- water  discharge  of  October  and  November,  1^1,  and  of  the  high- 
water  diildharges,  April  16  to  Hfoy  19, 1892,  are  given  below : 

Low-water  disokarge  meMuremenUy  Lake  Providenee  Beach,  1891. 


Date. 


October  16, 1891.. 
October  17, 1891.. 
October  19, 1891 . . 
October  20, 1891 .. 
Kovember  12, 1891 


WUsonb 

Point 

gauge. 


Feet. 
1.06 
0.92 
0.72 
0.76 

—0.04 


Meanve' 

Width. 

Depth. 

looityper 
eeoond. 

FM. 

Feet. 

Feet. 

8,296 

20.7 

1.960 

3,296 

20.8 

1.956 

1,587 

42.8 

1.963 

8,296 

19.6 

1.929 

8,296 

19.8 

1.841 

Sq./eet. 
68,244 
68,444 
67,912 
68,971 
68,958 


Discharge 
perseooMU 


Chibiefeet, 
133,727 
188,892 
183,917 
138,050 
117, 187 


Meaaarements  of  October  16,  17,  20,  and  Kovember  12, 1891,  were  taken  al  WilBons  Point;  that  of 
October  19,  at  Lonieiana  Bend. 


Approximate  resulU  of  dieckarge  measurements  at 

WilBone  Point. 

Date. 

Gange. 

Width. 

Mean 
depth. 

Mean 
velocity 

■eoond. 

Water 
area. 

■ 

Scour. 

Fill. 

River  dis- 
charge ner 
aecona. 

Dii- 
charge 

over 

bank  per 

aeoond. 

Total  die- 

chaigeper 

■eoona. 

1892. 
Apr.  16 

18 

Feft. 
35.60 
36.56 
36.78 
87.20 
87.45 
37.75 
88.06 
38.68 
38.06 
89.18 
39.36 
39.67 
39.84 
40.12 
40.22 
40.32 
40.46 
4a  62 
40.  Td 
41.00 
40.84 
40.75 
40.82 
4L00 
40.80 
40.86 
40.75 

3,925 
3,931 
3.932 
3,934 
8,985 
8,987 
3,938 
3,941 
8.943 
8,944 
3,945 
8,946 
3.046 
8,946 
8,946 
3.946 
3,946 
3,946 
8,946 
3.946 
3,946 
3,946 
3,946 
3,046 
8,946 
3,946 
3,946 

Feet. 
49.2 
50.2 
50.7 
51.7 
52.2 
62.0 
58.7 
54.7 
54.8 
68.0 
54.8 
56.4 
56.1 
56.0 
66.0 
66.7 
55.9 
56.1 
56.9 
57.1 
56.8 
56.8 
57.0 
57.5 
56.8 
57.5 
67.6 

Feet. 
5.611 
5.629 
5.836 
6.972 
5.854 
5.811 
6.105 
6.084 
6.035 
6  824 
6.399 
6.233 
6.014 
0.011 
6.416 
6.627 
6.083 
5.985 
6.054 
&086 
6.257 
6.872 
5.994 
5.596 
&506 
6.631 
5.610 

m.AW 

197.300 
199,800 
203,600 
206,300 
204,800 
211,700 
215,500 
216.300 
212,600 
216,400 
223,800 
221,500 
221, 100 
221,000 
223,900 
220,800 
220,200 
224,600 
225,200 
224,400 
224,200 
225, 100 
226.900 
224, 100 
227,100 
226,800 

Bq.fi. 

Bq.Jt. 

Ovbicfeet. 

1,086,200 

1,110,700 

1, 102, 900 

1, 216, 800 

1,202,000 

1,190,800 

1,292,200 

1,811,400 

1,305,800 

1,344,600 

1,384,600 

1, 391, 700 

1,382,000 

1,328,900 

1,421,000 

1,250,700 

1, 343, 100 

1,817,600 

1,850,600 

1,370,800 

1,403,900 

1,316,300 

1,851,800 

1,269,600 

1,253,900 

1,278,800 

1,274,400 

Ou,ft, 

Ovhiefeei. 
1.088  200 

"1,266" 
2,700 
600 

*'6,'766* 
1,500 

'*5,'706' 

"i'MO' 

"4,*66o' 

100 

"i,7o6' 
■  'ioo' 

4.600 
7,000 

*  Tioo' 

^000 
100 

"3,*766' 
1,300 

"'496* 

100 

1,110,700 
1,162,900 
L  216. 800 

19 

20 

21 

1.202.000 

22 

28 

25 

26 

27 

28 

29 

80 

Kay    2 

3 

4 

6 

6 

7 

i« 

11 

2,500 

3,800 

4,100 

6,800 

6.500 

7,700 

8,900 

10,100 

12,400 

12,400 

12,400 

12,300 

12,300 

12,300 

12.300 

12,200 

12,200 

12,200 

12,200 

12,200 

12,200 

12,200 

1,192,800 

1,296,600 

1,315,600 

1,810,600 

1,861.000 

1,392,800 

1,400,600 

1,400,600 

1,341,800 

1,433,400 

1,272.100 

1,356,400 

1«  829, 900 

1,871,900 

1,888,100 

*1, 416, 100 

*1, 828, 500 

fl,  868, 500 

tl.  281, 700 

tl,  266, 100 

tl,  291, 000 

tl,  286, 600 

12 
14 
16 
18 
19 

700 
1,100 

'*2,'666' 
100 

"  i'ooo' 

*  CrdTaase  Brook's  Mill  If  ay  9. 


t  May  13, 1892,  Panther  Foreat  Orevaaae 
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Bigh-teater  diiokarge,  Arkanaas  City,  Arlcatuai. — The  some  discharge  aection  as  that 
adupttid  in  1K9I  WMi  used.  The  enag  boat  Thog.  B.  Floraice  waa  employed  foi  meter 
wo^,  sad  aimilar  methods  employed  aa  at  Wilsons  I'oint  station.  Twenty-l^reo 
compI«t«  measurements  have  been  made.  The  flrst  discharge  obtained  was  April 
23.  Four  observations  have  been  taken  to  determine  the  direotion  of  omrent  oroas- 
ing  the  dUcharge  section;  two  to  locate  the  steamboat,  aiid  to  determiue  change  of 
position  while  meter  stations  were  being  occnpied.  Four  ratings  of  new  cnirenfc 
meter  No.  39  obtained,  and  one  complete  discharge  measiired  by  means  of  donble 
floats.  The  crevasse  at  Panther  Forest,  which  toot  place  May  13,  was  measured  on 
the  17tb ;  the  width  waa  fonnd  to  be  1^020  feet  and  disohaige  73,000  onbio  feet  per  ' 
second.     This  ccevasse  is  enlarging  rapidly. 

Below  is  given  the  results  of  the  Held  compntations  of  the  discharge  m 
to  May  ai,  OS  made  by  Mr.  C.  H.  Miller,  chief  of  the  party. 


JtMvIl*  of  diMkarga  i 


il  Arkmua*  Cttg,  Art. 


««! 

...IB 

«,VT 

*.881 



Ki 

1,27S 

J« 

MS8 

1,  M6,  040 
1,881, 4»8 

1,  Ul.  102 

l!43s!i79 


fli7,3n 
e«i,6M 

6«».3«0 


KOTl.— Very  lilBli»wlnd 


nMftfl.    ObMiratioiij 


a  ia 


ObservMliniDflflth  vaa 


A  oomporiso 
ance  for  the  t^ 
average  eicesi 

As  the  measnrements  have  been  taken  with  eqnal  care  at  both  places,  some  other 
cause  besides  errors  of  observation  mnst  be  looked  for  to  account  for  this  large  dif- 
ference.   The  cause,  it  is  believed,  will  be  found  among  the  following: 

(1)  The  river  section  at  Arkansas  City  is  comjiarstively  narrow,  being  about  500 
feet  leBB  than  that  at  Wilsons  Point.  The  increase  of  section  due  to  scour  during 
the  time  the  observations  were  taken  at  Arknimas  City  was  4,067  square  teet,  while 
at  Wilsons  Point  there  was  a  filling  up  of  the  section  of  4,700  square  feet.  This 
scouring  out  of  bottcin  causes  upward  "  boils"  and  eddies,  the  meter  consequently 
registering  too  hiKh  velocities  to  cive  the  discharge  accuratitly. 

(2)  The  effect  of  reaervoir  capacity  of  100  miles  of  river  between  the  two  stations. 

(3)  The  iucreaited  velocity  reffistered,  due  to  lateral  drift  of  the  steamboat  while 
the  meter  stations  were  occupied;  as  on  account  of  "boils"  and  surface  eddies  it  is 
niic'li  more  difflcalt  to  keep  in  position  than  at  Wilsons  Point  station. 

Oliservations  are  now  bein^made  at  both  stations  by  using  double  floats  to  check 
the  meter  results,  and  by  locating  the  path  of  the  steamboat  while  observations  are 
taken  to  eliminate  what  errors  occnr  from  these  causes.  These  corrections  will  be 
made  in  the  final  computations. 

CARK  OF   FLKBT  AND   REPAIRS  TO   PLANT. 
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been  lost  during  the  year,  and  six  pile-drivers  dismantled.  Ten  model  barges  have 
been  repaired  by  the  general  service;  nine  barges  and  two  quarter  boats  have  been 
docked  and  repaired  at  the  fleet;  thirty-one  barges,  ten  quarter  boats,  five  mat  boats, 
and  two  dump  scows  have  been  calked  and  repaired  above  light  water,  and  minor 
repairs  made  to  nearly  all  the  plant.  Ten  new  barges  (120  by  28  by  6  feet)  and  a 
floating  dock  have  been  built  by  contract  and  received. 

The  cost  of  the  barges  was  $2,475  delivered  below  the  falls  of  the  Ohio  River  at 
Louisville.  The-fioatmg  dock  is  185  by  50  feet.  Its  contract  price  was $19,510,  with- 
out pumping  machinery,  delivered  at  Lquisville.  The  pumps  from  the  old  dock,  and 
two  engines  from  condemned  pile-drivers  have  been  placed  upon  her,  and  work  satis- 
fafctorily. 

There  is  appended  a  list*  of  floating  property,  giving  its  condition,  and  an  esti- 
mate of  the  cost  of  making  such  repairs^ as  are  needed  for  next  season's  work.  A 
large  number  of  the  boats  have  been  in  service  over  ten  years,  and  are  requiring 
each  year  an  increased  expenditure  to  render  them  serviceable.  To  work  with  three 
revetment  parties,  as  was  done  last  season,  requires  a  large  addition  to  the  plant  of 
the  Third  district.  At  least  forty  barges  and  two  towboats  should  be  added  to  the 
fleet. 

There  are  also  appended  to  this  report  abstracts  of  proposals  for  levees  and  mate- 
rial, and  financial  statements,  and  it  is  accompanied  by  maps  of  the  revetment  work 
constmoteci  at  Ashbrook  Neck,  Greenville,  Louisiana  Bend,  and  of  Lake  Providence 
Reach. 

Respeotfhlly  submitted. 

C.  McD.  TOWNSBND, 

Capt,  of  Engineers, 

Col.  C.  B.  COMSTOCK, 

Corps  of  Engineers,  Brvt.  Brig,  Gen.t  U.S.  A,, 

President  Mississippi  River  Commission. 


Plant,  Third  disinot. 


Description. 


Headqnarter  boat 

Survey  qaarter  boat 

If  ecbamoa'  quarter  boat  — 

Fleet  qnarter  boat 

Office  quarter  boat 

Laborer's  quarter  boat 

Weaving  barges 

BargeH: 

Model  (120  by  28  feet) . . . 

Sqnare  (120  by  28  feet).. 

Square  (120  by  26  feet) . . 

Square  (120  by  26  feet) . . 

Square  (100  by  26  feet) . . 

Square  (100  by  25  feet) . . 

Square  (75  by  15  feet) . . . 

Mooring  (120  by  26  feet) 

Square  (100  by  20  feet) . . 

Pile-drivers 

Orader,  hydraulic : 

No.3 


Ko.l. 


No.  77 

Dump  scows  (100  by  25  feet) . . 
Ploatlug  dock  (185  by  50  feet). 
Steam  lK>ata : 

Osceola 


Yldalia 


3Cet6T 

Steam  tug  Parker , 

Yawls 

Skiffs 

Pontoon  1,  end  dock  1,  and  flats  7. 

Haohlneshop 

Carpenter  shop 


Pieces. 


1 
1 
1 
1 
2 
7 
6 

10 
10 
4 
3 
7 
4 
5 
2 
8 
6 

1 

1 

1 
2 
1 

1 

1 

1 
1 
6 
86 
9 
1 
1 


Condition. 


Good. 

Do. 

Do. 
Bad.  Needs  new  hull  and  other  repairs. 
Fair. 

Bad.    Beouire  new  hnllfl. 
Bad.    'Will  last{another  season  with  ordinary  repairs. 

Good. 

Good.    Built  last  season. 

Good. 

Bad.    Bequire  new  gunwales  and  deck. 

Good. 

Bad.    Bequire  new  gunwales  and  deck. 

Bad. 

Bad.    Need  new  deck  and  deck  frames. 

Da 
Fair. 

Bad.    Needs  new  sides,  deck  and  deck  frame,  and  re- 

pairs  to  machinery. 
Fair.    Needs  repairs  to  hull  below  water  line,  and 

calking. 
Good. 
Fair. 
Good.  Built  last  season. 

Bad .    Needs  new  cylinder  timbers  and  repairs  to  hull 

and  cabin. 
Bad.    Bequires  new  cylinders  and  rejMdrs  to  hull, 

cabin,  and  machinery. 
Fair.    Ordinary  repairs. 

Do. 
Bad. 
Do. 
FiUr. 

Bad.    Needs  new  gunwales  and  calking. 
Bad.  Not  worth  repairing. 


3192   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 


Estimated  cost  of  repairs. 

Moving  cabiun  froui  the  hulls  of  8  laborers'  «xuarter  boats  to  other  boats  and 

remodeling  cabins,  8  boats,  at  $1,250  each $10, 000 

Sheathing  gnu  wales  and  other  repairs  on  6  mattress  boats,  to  render  them 

serviceable  for  next  season's  work,  6  boats,  at  $250  each 1, 500 

Rebuilding  sides  and  decks  of  7  square  barges,  at  $1,350  each. 9, 450 

Repairs  to  5  small  barges,  at  $1,2^  each 750 

Repairing  with  new  deck  frames  and  deck,  2  mooring  barges,  at  $550  each . .  1, 100 

Repairs  to  Grader  No.  1  (on  hull) 550 

Rebuilding  sides,  new  deck  frame,  and  deck,  and  replacing  machinery 

Grader  No.  3 2,000 

Repairing  8  small  barges,  at  $250  each 2, 000 

Repairing  steamer  Osceola,  new  cylinder  timbers,  and  repairs  to  hull  and 

cabin 3,500 

Repairing  steamer  Vidalia,  hull,  cabin,  machinery,  and  new  cylinders 3, 000 

New  gunwales  and  repairs  to  deck  frame  and  decK  of  machine  shop 2, 500 

For  ordinary  repairs  to  other  parts  of  the  plant  during  the  season  not  enu- 
merated above 10, 000 

46,350 

Cost  of  levees  in  ArJcansas,  third  district,  huilt  and  etilarged  hy  the  Unii^  States^  from 

1882  to  May  81,  1892. 


Year  bnilt. 


1882-'91 


1891. 


1892. 


Name  of  levee. 


Built  by— 


(See  annual  report  for  1891) :'. 

Expended  for  hlgh-watei  protection  aud  engineering 
expenseB. 


Srookafield... 

Lncca  loop 

Sannyside 

Luna  levee 

Columbia 

Leland 

Boggy  Bavoa 

Opossam  Fork 

Snnnyside  extension 
Cracraft 


Joseph  M.  WhitehlU. . . . 

do 

Snnnyside  Company 

KobtE.  Craig 

do 

do 

A.R.Fadge 

Joseph  M.  Whltehill. . . . 

Campbell  &  Garigan 

J.  C.  Hodge 

Spnr  of  Leland  levee do 

Expended  for  high-water  protection  and  engineering  ex- 
penses January  1, 1891,  to  May  31, 1892. 

Total  yardage  to  May  31, 1892 

Total  cost  to  May  81, 1892 


Cubic 
yards. 


2,  W2, 762 


le,  575. 2 

420,090 

42. 181 

32,205.5 

17, 453. 2 

45, 127. 6 

92,923.3 

99,948.7 

117, 973. 6 

43, 383. 6 

8,072.4 


8,096,606 


Cost,  in- 
cluding ex- 
tra -work. 


Location  on 

inch  to 
mile  map. 


$482, 547. 17 
102, 535. 91 

4, 143. 80 

70,650.00 

6, 748. 96 

7,007.27 

3,272.47 

7,897.33 

23, 953. 82 

24,987.18 

16,22Ld4 

54,222.95 

1, 29L  58 

86,783.17 


I 


799,462.45 


B  Op.  425 

B  Op.  428 

B.490 

B.467 

B.4e9 

B.470 

B  Op.  426 

B  Op.  427 

&491 

B.513 

B.470 


r 


Cost  of  levees  in  Mississippi,  third  distriot,  huilt  and  enlarged  by  th^  United  Slates,  from 

1888  to  May  31,  1892. 


Year  built. 


1882-'91 


1691, 


Name  of  levee. 


Bmlt  by— 


(See  annual  report  for  1891) 

For  protection  and  engineering  expenses  (sec  an> 
nual  report,  1891). 


Clover  Hill 

Longwood 

Skipwith  (Upper) 

Skipwitli  (Lower) 

OtTuts  Front 

Port  Anderson  to  Offnte. 

Timberlake  to  Port  An- 
derson. 

Protection  levee  near 
Greenville. 


Timothy  SulUvan. 

do 

Carev  &Mims 

W.li.  Pollock.... 
Harvey  &.  Scott. . . 

do 

do 


Withers  &  Montgomery . 


Ware  &  Duiiovan . 


Greenville 

Stella  crevasse |  Timotliv  Sullivan 

Shipland j  T.W.Scott  &  Co 

AshhrookKeck '  A.A.Arnold  &  Co 

Cattish  Point I  John  A.  Ware 

Expended  for  high-water  protection  and  engineering  ex- 
penses, January  1,  1891,  to  May  31,  1892. 


Total  yardage 
Total  cost 


Cubic 
yards. 


1,672,619.3 


39,168.5 
61,824.6 
42, 752 
23,776 
358, 717. 2 
41,15L7 
51,153 

15,868 

50,586.6 
44,105. 
156.548 
56,676.3 
36, 832. 8 


2.651,774.0 


Cost,  in- 
cluding ex- 
tra work. 


$398,630.45 
95, 176. 57 

8, 225. 88 
18, 547. 00 
10. 688. 00 

5,034.21 
101,717.00 

9, 061. 53 
12, 296. 98 

4,441.74 

6,715.49 
8, 159. 42 

19,411.95 
9,559.52 
5,156.59 

25, 494. 15 


Location  on 

inch  to 
mile  map. 


L 
L 
L 
L 
L 
L 
L 


534 

502 

528 

529 

445-178 

443-444 

441-448 


L  479 


L 
L 
L 
L 
L 


478 
503 
543 
446 
423 


788, 314. 98 
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Cost  of  levees  in  Louisiana,  third  districif  bnUt  and  enlarged  by  th^  United  StaieSf  from  1882 

to  May  31,  189^. 


Tear  built 


1882>'01 . . 


1891. 


Name  of  leveee. 


BuUtby— 


Cubic 
yards. 


iSee  anuaal  report  for  1891) 1, 299, 398. 6 
Sxpended  for  high -water  protection  and  on^neor-  ' 
ing  expenses.    (See  annual  re{)ort,  1891.) 

Elton Johi;  Soott  &Son 

niawara J.  K.  &£iilcahy  and  J.  B. 

HnlUvan. 
Bzpended  high- water  protection  and  engineering  ex peniies, 
January  1, 1891,  to  Hay  31, 1892. 


Total  yardage  to  May  31, 1892. 
Total  cost  to  May  81, 1892 


345,918.2 
349,211 


1,994,557.8 


Cost,  in- 
cluding ex- 
tra work. 


$288. 856. 78 
96, 910. 67 

97,582.43 
56,577.04 

28,367.90 


568, 294. 82 


Location  on 

inch  to 
mile  map. 


11542 
R562 


EBtimaie  of  work  to  he  done  in  the  Mississippi  levee  district  during  the  season  of  189S-9S, 

From  Hughes  to  Catfish  Point :  Yards. 

2,900-2,960 \ 68^600 

2,800-2,900 103,100 

2,700-2,800..: 71,100 

2,600-2,700.. 57,100 

2,500-2,600 61,400 

2,400-2,500 «7,600 

2,800-2,400 75,400 

2,150-2,300 101,500 

Total 625,800 


From  Catfish  Point  to  Timberlake : 

Catfish  Point  levee 115,200 

3,400-3,500 68,200 

8,500-3,600 63,300 

3,600-3,700 70,000 

3,700-3,800 70,000 

3,800-3,900 74,800 

3,900-3,970 82,900 

Total 494,400 


Upper  Bolivar : 

Wiohaw  levee , 90,000 

Stokes  Front ! 125,800 

Above  Rosedale 20,000 

Benlah  to  Clarks 49,000 

Total 284,800 

The  whole  amonnt  of  work  herein  cHtiraated,  consisting  entirely  of  enlargement 
-work,  18*1,405,000  cubic  yaids.  It  is  not  at  present  expected  that  it  will  be  neces- 
sary to  build  any  new  levees. 
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lAst  of  levees  in  Tenaoff  Basin,  LouiHana,  third  United  States  district,  wMoh  require  to 

he  built  and  enlarged, ' 

[Prepared  in  office  board  of  State  engineers,  at  request  of  Capt.  C.  KcD.  Townaend,  Corpe  of  En- 
gineers, TJ.  8.  Army,  April  23, 1892.] 


Stretch  of  levee  line* 


DescriptiTe  name. 


State  line  to  Pilcbers  Point. . 
Wilson  Poin  tto  DonnaV  ista . 
Longwood  to  Elton  levee  . . . 

Elton  levee  to  Dessona 

lUawara  to  Pecan  Grove — 
Pecan  Grove  to  Henderson. . 

Henderson  to  Mascot 

Mascot  to  Omega 

MlUikens  Bend  to  Cabin 

Teele. 
Oabin  TeeletoTonngsPoint. 

Youngs  Point  to  Elcno 

£lcbotoBlg0S 

Biggs  to  Bedfford 


Miles  below 
Cairo. 


520   to  5! 
531ito 
538   to53( 
642   to  544 
503}  to  564^ 
672ito5r 
678A  to  571 
57&S  to  57( 
582  to  5851 

585|  to  51»| 
5d8|to594 
504   to  6024 
603ito00(li 


Parish. 


East  Carroll 

do 

— do 

do 

do 

do 

....do 

Madison 

do 


....do 
. . .  .do 
....do 
. . .  .do 


Top  of  levee  referred  to  high 
1890.    Length  in  ftet. 


Below 

high 

water 


7,500 


2,400 

300 

1,100 

200 


11,500 


Be- 
tween 

Oand 
3  foot 
above 

high 
water. 


1,500 
5,300 


400 


8,300 
2,000 

8,200 


1,800 
1,500 


19,000 


Be. 

tween 
land 
2  feet 
above 
high 
water. 


13,800 
8,900 


5,200 
i,*506' 


8,800 
2,800 

12,600 
1,000 
3,875 
6,500 


69,475 


Be- 
tween 
2and8 
I  fiset 
above 

high 
water. 


a»2oo 


8,300 
13.200 


8,800 


2,100 
1,900 

13,000 
1,300 

18,800 
7,100 


67,700 


Be- 

'tween 

3  feet 

and 

above 

:h 


3.700 


4,900 

8.'q6o' 

15,*200' 

9.800 

1,700 

10,100 

6,000 


59,000 


Total 
length 

of 
levee 

line 

be- 
tween 
points. 


Feet. 

18,500 

16,700 

7,000 

18,400 

4,900 

5,700 

11,000 

14,000 

23,000 

88,800 

4,000 

84,576 

20,100 


216,675 


BSMABKS. 


State  line  to  Pilcher  Point:  This  line  now  under  contract  by  State  of  Louisiana. 
•    Wilson  Point  to  Donna  Yista:  This  line  has  12  to  15  feet  crown,  and  a  ridge  on  river  edge  equal  to 
high  water,  1800. 

Elton  levee  to  Dessona;  ITpper  end  of  this  line  threatened  by  caving  bank. 

Illawara  to  Pecan  Grove :  Tnreatened  by  caving  bank  within  few  years. 

Pecan  Grove  to  Henderson :  Small  levee,  with  average  crown  of  8  feet. 

Henderson  to  Mascot :  Loww  end  threatened  by  caving  bank ;  now  under  contract  by  fifth  Louisiana 
levee  district. 

Mascot  to  Omega:  Tipper  end  threatened  by  caving  bank. 

MiUikens  Bena  to  Cabin  Teele:  Threatened  by  caving  bank;  new  levee  containing  about  465,000 
cnbic  yards  will  be  reouired  here  the  coming  season. 

Youngs  Point  to  Elcno:  New  levee  will  be  required  here  the  coming  season. 

Biggs  to  Bedford:  Portions  of  this  line  threatened  by  cavine  bank. 

The  remainder  of  the  line  in  the  tliird  United  States  district,  Louisiana,  agsTesnting  about  47  miles 
in  detached  stretches,  stand,  at  a  grade  equal  to  3  feet  above  the  high  water  ox  1^,*  but  in  most  oases 
it  also  requires  enlargement  of  section  and  general  repair.  The  levee  reported  as  below  high  water  of 
1^90  has  a  rldee  on  river  ed^e  of  crown  np  to  height  oi  said  hish  water. 


Abstract  of  proposals  for  barges  received  and  opened  by  Capt,  C,  MoD,  Totonsend,  Corps 

of  Engineers,  June  8, 1891, 


No. 


1 
2 


Name  of  bidder. 


Wiegel  Brothers  - . 
David  L.  Barmore. 


Per  barge. 


$2,475 
3,210 


Bemarks. 


Accepted. 
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AbstraciofprcpoMaU  for  material  received  and  opeited  by,Capt,  C.  MoD,  Townsend,  Corps 

of  Engineers,  June  10, 1891, 

STONE. 


Name  of  bidder. 

Ashbrook. 

Greenville. 

No. 

On  bank 
at  work. 

On  bank 

at  Arkan- 

■aa  City. 

On  bargee 
at  work. 

On  bargee  at  Green- 
ville. 

On  bank 
at  Green- 
ville. 

On  bank 
at  Arkan- 
sas City. 

8 

"W.  L.'Killebrew 

Per  yard. 

Per  ton. 
$2.09 
2.24 
1.50 
1.90 
2.10 

Per  yard. 
$2.19 

Per  yard. 

$2.19 

2.89 

Per  yard. 

Per  ton. 

Per  ton. 
$2.09 

11 

J.  H.  If cCarthy 

12 

Little  Rook  Oranlte  Co.* 
Joeenh  BtIim .......... 

13 

1.90 

14 

FreclHartweiC 

$2.10 

2.10 

2.10 

$2.10 

2.10 

15 

W.B.Hiintt..: 

""%i,iki 

lA 

Johnston  Barrett 

2.79 

2.49 

2.49 

2.79 

*  Contract  awarded  for  stone  at  Ashbrook  Neck, 
t  Contract  awarded  for  atone  at  Greenville. 

BRUSH  AND  P0LX8. 


No. 

Name  of  bidder. 

Ashbrook. 

Greenville. 

Louisiana  Bend. 

Brush. 

Poles. 

Bmsh. 

Poles. 

Brush. 

Poles. 

1 

Hnnter  &Prey* 

W.L.Kinebrewt 

Bliaha  Bvina  t 

Per  cord. 

$tl2 

1.33 

Pereord. 

$1.75 
2.90 

Per  cord. 

$1.10 

1.48 

Pereord. 
$1.75 
2.74 

Pereord, 

Pero^d. 

3 

4 

$1.14 
L174 
L87 

$2.74 
1.97^ 
2.25 

18 

.TnAAnh  ICvinft 

1.12 

1.80 

1.12 

,L90 

*  Contract  awarded  for  brush  and  poles  ftt  Greenville  and  Ashbrook. 
t  Contract  awarded  for  brush  at  Louisiana  Bend. 
X  Contract  awarded  for  poles  at  Louisiana  Bend. 


Proposals  for  material  received  and  opened  by  Capt,  C.  McD,  Townsend]  Corps  of  Engi- 
neers, June  10, 1891, 


Name  of  bidder. 


Harry  E.  Coffin* 

8.£.For8aith  Manufactur- 
ing Co  

Lee  Brothers  ScCo 

Broderick  Sl  Baacom  Co.  t . . 
Xtivermore  F.  and  M.  Co  ... . 

M.M.Bnok  6cCo.X 

W.H.Langdale 


'9 


o 
p< 

S 

u 


$2:79 

8.40 


2.83 
2.84 
8.12 


o 
9 


I 


a 


$4.81 

5.25 
6.20 
4.82 
4.96 
5.00 


S 


S 


II 

a 


$4.81 

5.49 
5.20 
5.16 
5.33 
5.87 


00 
.a 

to 


1^ 


$17.95 

22.70 
20.40 
20.81 
27.29 
20.31 


.2 


Is 


s 


$18.68 

22.70 
20.40 
21.65 
2L72 
21.70 


& 


a 


$2.60 
2.99 


2.70 
2.96 


s 

QQ 


$2.69 

2.99 
2.69 


2.70 
2.96 


$4.99 
6.46 


5.26 
4.15 


._ 


I 

s 

I 
I 


$2.99 
7.25 


6.50 
6.53 


S 


I. 


$9.22 
10.75 

0.05 
9.00 
9.75 
11.00 
9.84 


*  Contract  awarded  for  wire,  strand,  cable,  spikeSf  and  staples, 
t  Contract  awarded  for  manila  rope^ 
I  Contract  awarded  for  olAviaes. 


tr..-^.  V  , , 
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Abstract  of  proposals  for  ston^t  for  Louisiana  Bend,  Loitisianaf  received  and  opened  hj 
Capi.  C.  McD,  Totonsend,  Corps  of  Engineers,  Afarch  28, 1892, 


No. 


1 
2 


8 
9 

10 


u 


Name  and  reaidenoe  of  biddar. 


Jonepli  Evins,  Dardanelle, 

Ark. 
Harvey  S.  Irwin,  LocdavUle, 

Ky. 

J.  T.  Hoag,  jr.,  Pittsbarir, 
Pa. 


W.   B.   Hnnt,   Greenyille, 
Mlaa. 


Fred.  Hanger,  Little  Book, 
Ark. 


Frederick  Hartweg,  Dayton, 
Ky. 

Lewis  F.  Karanangh  and 
Ayeni  A.  Strange,  Mem- 


phis, Tenn. 
Bdh 


ward  Hely,  West  Plains, 
Mo. 


W.   L.   KiUebrew,  Yicka- 
barg,  Miss. 


Ellsba    "Svina,    Mempbia, 
Tenn. 


Price  bid  per 
yard  or  toix. 


\ 


10.55 

.65 

2.60 

2.30 

2.50 

1.90 
1.24 

.98 

.60 

L97 

2.24 
1.58 

1.68 
1.74  A 
1.74A 
1.74/J, 

1.19  A 

5,000  at $0.49 
10,000  at  .60 
10,000  at     .65 


Esti 
mated 

cost 
of 

tow- 
age 

per 

yard 
or 

ton. 


$0.64 


72 


.18 
.18 


.26 

.74 


.41 

.41 
.22 
.18 
.40 
.46 

.46 
.46 
.46 


Total 

cost 

per 

yard 

or  ton. 


$1.19 

1.87 

2.60 

2.30 

2.68 

2.08 
1.24 

1.24 

1.34 

1.97 

2.24 
1.90 

1.99 
1.96  A 
1.92  A 
2.14A 
1.65  A 

.96 
1.06 
LU 


Total 
cost  of 
15,000 
yards 
deliv- 
ered. 


$17,850 

20,550 

39,000 

34,500 

40,200 

81,200 
18,600, 

18,600 

20,180 

29,550 

33,600 
29,850 

29.850 
29,585 
28,935 
32,235 
24,885 

4,750 
10,600 
11,100 


Remarks. 


On  17.  S.  barges  above  Jack- 

sonport.  Ark.,  528  mile«i. 
On  IJ.  S.  barges  at  Apple 

Creek,  Mo.,  WO  miles. 
On   contractor's  barges  at 

Louisiana  Bend. 
On  U.  8.  barges  at  Louisiana 

Bend. 
On  U.  S.  barges,  Greenville, 

MisSn42mIles: 
On  bank  at  Greenville,  Hisa. 
On  U.  S.  barges  at  Louisiana 

Bend. 
On  U.  &  bargea  at  numth 

White  River. 
On  IT.  S.  barges  at  Roeiclare, 

lU.,  620  miles. 
On  Contractor's  barges  at 

Louisiana  Beiid. 
On  bank  at  Lonlsiana  Bend. 
On  n.  S.  barges  at  West 

Memphis,  Arc.,  280  nUlss. 

Do. 

On  bank  at  Arkansas  City. 

Ark..  82  miles. 
On  bank  at  Greenville,  Hiss., 

42  miles. 
On  bank  at  West  Memphis, 

Ark.,290milea. 
On  U.  S.  barges  at  Searcy. 

Ark.,  848  miles. 
r  All  on  IT.  S.  barges  at  Bnz- 

aards    Roost,    Ark..    84S 

miles;  United  States   to 

take  to  any  point. 
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Abstract  of  proposdU  for  stone  for  Aahhrook  Nevk,  Afinsissippi,  reoeiced  and  opened  bjf 
Capi,  C,  ifoD,  Towneend,  Corpe  of  EntfineerHf  March  SS,  1S92, 


No. 


1 
2 
8 

4 

5 

6 

1 

8 

9 

10 

U 
12 


Name  and  resideuce  of 
bidder. 


Joseph  Bvina,  DardsDelle, 
Ark. 

Haryey  S.  Irwin,  Looia- 
Tille,  Ky. 

johnatoa  Barrett^  Frank- 
fort, Ky. 

J.  Y.  Hoag,  Jr.,  Plttoburg, 
Pa. 

W.  S.  Hunt,  Graonyille, 
HiBS. 

Fred  Hanger,  Little  Book, 
Ark. 


IVed'Hartweg,  I>ayton,Ky . 


Lewis  F.  Kavanaaghand 
Ayers  A.  Strange,  Mem- 


phis, Tenn. 
B*      


ward  Hely,  West  Plains, 
Mo. 

"W.  L.  Killebrew,  Ticks- 
borg,  Miss. 


Elisha  Bvlns,  Memphis, 
Tenn. 


G.  A.  Bienert,  Bald  Knob, 
Ark. 


Price  bid  per 
yard  or  ion. 


I 


'  5,000 
10,000 
10,000 


10.55 

.05 

1.97 

2.12 

2.42 

2.15 

1.19 

1.63 

.80 

1.97 

2.24 
1.58 

L58 
1. 19A 
1.74A 
at  80. 49 
at     .60 
at    ,65 
L76 


KsU- 

mated 

cost  of 

towage 

per 
yard  or 

ton. 


Tot«l 
oostper 
yarcior 
tonde- 
lirered. 


$0.5U 
.64 


05 


05 
66 


.38 

.33 
.37 
.05 
.37 
.37 
.37 
.26 


$1.06i 

1.29 

L97 

2.12 

2.42 
'  2.20 

L19 

1.68 

1.26 

1.97 

2.24 
1.91 

1.91 

1.56A 

1.79ft 

.86 

.97 
1.02 
2.01 


Total 
cost  of 
10,000 
yards 
dellT- 
ered. 


$10,660 

12,900 

19,700 

21,200 

24,200 

22,000 

11,900 

16,800 

12,600 

19,700 

22,400 
19.100 

19,100 
15,690 
17,990 
4,800 
9,700 
10,200 
20,100 


Bemarks. 


On  It.  S.  barges  above  Jack- 
sonport,  Ark..  435  miles. 

On  tr.  S.  barges  at  Apple 
Creek,  Mo.,  524  miles. 

On  contractor's  barges  at 
Ashbrook  Neck. 

On  U.  S.  barges  at  Ash- 
brook Neck. 

On  contractor's  barges  at 
Ashbrook  Neck. 

On  bank  at  Huntington, 
Miss.,  6  miles. 

On  U.  S.  barges  at  Ash- 
brook Neck. 

On  bank  at  Arkansas  City, 
6  miles. 

On  U.  H.barp^s  at  Rosiolare, 
HI.,  544  miles. 

On  contractor's  barges  at 
Ashbrook  Nock. 

On  bank  at  Ashbrook  Neck. 

On  U.  8.  barvriMi.at  West 
Memphis,  444  miles. 

Do. 

On  U.  S.  barges  at  Searcy, 

Ark.,  262  nOlos. 
On  bank  at  Arkansas  City, 

Ark.,  6  miles. 

All  on  U.  S.  barges  at  Bus- 
sards  Roost,  Ark. ;  United 
States  to  take  to  any  point, 
262  miles. 

On  XT.  S.  barges  at  Helena 
Ark.,  188  miles. 
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Ahstraet  ofpropoaaU  fw  stone  for  Greenmlle,  Miss,,  received  and  opened  hy  Capt  C, 

MoD,  Toifinsendf  Corps  of  Engineers,  Hareh,28, 1892, 


QTrt 

Name  and  residence  of 

Price  bid  per 

Bsti. 

mated 

cost  of 

towage 

per 

Total 
cost  per 
yard  or 
ton  de- 

Total 
cost  of 
15,000 

MO* 

Udder. 

yard 

or  ton. 

yards 
deliv- 
ered. 

- 

yard  or 
ton. 

liyersd. 

1 

Joseph  Evins,  Dardanelle, 
Ark. 

|0.5d 

$0.58 

$1.18 

$16,950 

2 

Harvey  S.  Irwin,  Loois- 
viUe,  Ky. 

.05 

.67ii 

1.32| 

19,875 

2.12 

2.12 

31,800 

i 

J.  V.  Hoag,  jr.,  Pittsburg, 

Pa. 

2.42 

*■**'*"* 

2.42 

36,80a 

6 

W.  E.  Hant,  GroenvlUo, 
Miss. 

h 

1.87i 

1.87^ 

28,125 

1 

1.22 

1.22 

18,300 

t 

TredHaneer,  Little  Bock, 

Ark. 

1.63 

.18 

1.81 

27,150 

• 

1 

.60 

.601 

1.29^ 

19,425 

7 

Fred  Hartweg,  Dayton,  Ky 

« 

l.»7 

1.97 

29,550 

2.24 

2.24 

33,000 

B 

Lewis  F.  Eavanau^h  and 
Ayers  A.  Strange,  Mem- 
phis, Tenn. 

Edward  Hely,    West 

1.58 

.361 

L94i 

29,175 

9 

L58 

.86| 

LMi 

29,176 

Plains,  Mo. 

10 

W.  L.  Killebrew,  Vicka- 

» 

LIS  A 

.40 

1.50  A 

23,985 

bnrg.  Miss. 

S 

1.74^, 

1.74A 

26,235 

5, 000  at  ^.40 

.40 

.89 

4,450 

U 

Elisha  Evins,  Memphis, 

10, 000  at     .60 

.40 

1.00 

10,000 

Tenn. 

10, 000  at     .05 

.40 

L05 

10,500 

Bemarka. 


On  IT.  S.  barges  above  Jack- 

sonport,  Ark.,  474  miles. 
On  U.  S.  barges  at  Apple 

Creek,  Mo.,  558  miles. 
On  U.  a.  barges  at  Qrcen- 

Tille,  Miss. 
On  contractor's  barges   at 

Greenville,  Miss. 
On  bank  at  Greenville. 

On  U.  S.  barges  at  Green- 
ville. 

On  bank  at  Arkansas  City, 
Ark.,  40  mUes. 

On  U.  S.  barges  at  Roslclare, 
HI.,  478  miles. 

On  contractors*  barges  at 
GreenviUe. 

On  bank  at  Greenville. 

On  IT.  S.  barges  at  West 
Memphis,  2&  miles. 

Do« 

On  U.  S.  bargBS  at  Searoy, 

Ark.,  294  miles. 
On  bank  at  Greenville. 
On  IT.  S.  barses  at  BuKsards' 

Roost,   A^.,    294  iiiUes, 

United  States  to  take  to 

luiy  iwint. 


Abstract  of  proposals  for  stone  for  Delta  Point,  Lonieiana,  received  and  opened  by 
Capt.  C,  McD,  Townsend,  Corps  of  Engineers,  March  28,  X892, 


No. 


2 
4 

5 
6 


8 

9 

10 
11 


Name  and  residence 
of  bidder. 


JoAeph  Evins,  Bar- 
danelle,  Ark. 

HarveyS.  Irwm,  Loais 
ville,  Ky. 

J.  V.  Hoag,  jr.,  Pitts- 
burg, Pa. 

W.  E.  Hunt,  jr.,  Green 
ville.  Miss. 

Fred  Hanger,  lutilo 
Bock,  Ark. 

Fred  Hortweg,  Day- 
ton, Ey. 


Lewis  F.  Eavanangh, 
and  Avers  A. 
Strange,  Memphis. 

Edward  Hely,  West 
Plains,  Mo. 

W.L.Kmebrew 


EUsha  Evins,   Mem- 
phis, Tenn. 


Price  bid 

per  yard  or 

ton. 


$0.55 

.65 

2.70 

2.40 
2.40 

1.90 
1.29 

1.59 
.60 

2.33 


Is. 


.67^ 


.89 


.25 
.25 


\ 


2.63 
1.58 


1.58 
1.50 


.80^ 


2.09 

5. 000at$0. 49 

10,000       .60 

10, 000        .  65 


.48 

.48 
.12i 


.52 
.52 
.52 


^1 

Ill 
III 


.26 


1i 


II 

Is 


$1.22i  $1,842. 50 


1.64 

2.70 

2.40 
2.65 

2.41 

1.29 

1.50 
1.49i 

2.33 

2.63 
2.06 

2.06 

1.7H 

2.09 
1.01 
L12 
1.17 


2,310.00 

4,050.00 

8.600.00 
3, 975. 00 

3, 615. 00 
1,935.00 

2.885.00 
2.242.50 

8.495.00 

3.045.00 
3,090.00 

3,090.00 

2,572.60 

3,135.00 
1,515.00 
1,670.00 
1, 755. 00 


Bemarks. 


On  U.  S.  barges  above  Jaek- 
sonport.  Ark.,  565  mUes 
tow. 

On  IT.  S.  barges  at  Apple 
Creek,  Mo.,679  miles  tow. 

On  contractor's  barges  at 
work. 

On  IT.  S.  barges  at  work. 

On  V.  S.  barges  at  Green- 
ville. 

On  bank  at  Greenville. 

On  V.  S.  bargee  at  Belta 
Point. 

On  bank  at  Belta  Point. 

On  U.  S.  barges  at  Bosi- 
dare,  HI.,  ^milee. 

On  oontraotorjs  barges  at 
Delta  Point. 

On  bank  at  Delta  Point. 

On  U.  S.  barges  at  Mem- 
phis, Tenn.,  369  miles. 

Do. 

On  XT.  S.  barges  at  Haines 
Bluff.  Miss..  20  miles. 

On  bank  at  Delta  Point,  La. 

fOn  H.  S.  barges  at  £az- 
sards  Boost,  Ark.,  410 
miles.,  XJ.  S.  te  take  to 
any  point. 
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Abstract  of  proposals  for  stone  for  BoUvaVy  Miss,,  received  and  opened  hy  Gapt.  C.  McD, 

Totonsetidy  Corps  of  JBnginews,  March  ^8, 189£. 


Ko. 


1 
S 

3 

4 
6 
6 


7 

8 

0 
10 

U 


Name  and  residenoe  of 
bidder. 


JoMph  Byina,  Dardanelle, 

Harvey  8.   Irwin,  Louis- 
ville, Ky. 

Johnston  Barrett,  Pnak- 
fort,  Ky. 

J.  V.  Hoag,  jr.,  Pittsborg, 
Pa. 

W.  £.  Hunf,  Greenville, 
Miss. 

Fred  Hanger,  Little  Hock, 
Ark. 


Fred  Hartweg,  Dayton, 
Ky. 

Lewis  V.  Kavanangh  and 

Ayen  A.  Strange,  Mem- 

pnis,  Tenn. 
Edward    Hely,  West 

Plains,  Ko. 
W.  L.  Killebrew,  Vicks- 

buTKi  Miss. 


Elisha  Bvins,  Memphis, 
Tenn. 


Price  bid  per 
yard  or  ton. 


$0.55 

.65 

1.97 

2.49 
2.19 
2.15 

1.17 
1.64 

60 

1.97 

2.24 
1.58 

1.58 
1.19  A 


5,000at$0.49 
10, 000  at  .60 
10,000at     .65 


$0.49 
.61 


an 


.13 


.13 
.63 


.314 

.81i 
.85 


.35 
.85 
.35 


m  ^  P 


$1.04 

1.26 

1.97 

2.49 
2.19 
2.28 

1.17 
1.77 

1.23 

L97 

2.24 
1.89^ 

1.89i 
1.64A 


.84 

.95 

1.00 


O  • 
o  > 

IS? 

H 


r^-e 


$1,560.00 

1^890.00 

2,955.00 

8,735.00 
3,285.00 
3,420.00 

1,755.00 
2,655.00 

1,845.00 

2,965.00 

3,860.00 
2,842.60 

2|S42.50 
2,323.50 


1,260.00 
1,425.00 
1,500.00 


Semarks. 


OntT.S.barfpes  above  Jack- 

sonport.  Ark.,  888  miles. 
On  U.  S.  barges  at  Apple 

Creek,  Mo.,  497  miles. 
On  contraotor'a  bargee  at 

Bolivar. 
Do. 
On  U.  S.  barees  at  Bolivar. 
On  bank  at  Arkansas  City, 

Ark. 
On  17.  S.  barges  at  Bolivar. 
On  bank  at  Arkansas  City, 

Ark. 
On  Tj!  S.  barges  at  Bosi- 

Glare,  III.,  517  miles. 
On   contractor's  barges  at 

Bolivar. 
On  bank  at  Bolivar. 
On  XT.  S.  barges  at  West 

Memphis,   Ark.,    187 

miles. 
Do. 

On  IT.  S.  Barges  at  Searov, 
or  Newpoirt,  Ark.,  X28 
miles. 

On  U.  S.  barges  at  Bnz- 
sards  Roost,  Ark.,  228 
miles.  United  States  to 
take  to  any  point. 


Abstract  of  proposals  for  construction  of  levees,  Tensas  Basin,  in  Arkansas,  received  and 
opened  by  Capt.  C,  McD,  Townsend,  Corps  of  EngxHeers,  September  £8, 1891, 


No. 


1 

2 

3 

4 

6 

8 

9 
10 
12 
18 
U 
15 
16 
16a 
18 
23 
25 
28 


Namo  of  bidder. 


Robert  Johnson 

Flynn  ADeGaris 

A.  A.  Arnold  &  Co 

T.  S.  Aderholdt 

Smith  &  Campbell 

James  A.Deaton.... 

Timothy  Sullivan 

Patrick  F.  Lamb 

J.  £.  Mnloahey  and  J.  M.  Sullivan . . . 

HoLaughlln  &.  Hayse 

Alex,  mtringham 

Andrews  Brothers  Constraotion  Co. 

Soott&  Garbish 

T.  W  Scott  &  Co 

Joseph  M.  W^hitehill 

Campbell  &  Grarigan 

Charles  H.  Bodkin 

"W.A.Shippey  &  Co 


Opossum 
Fork  Levee. 


$0.28i 
.28 

.27  A 


.88 


.27x80 
'.'25*" 
'.'29^' 


Sunnyside 

Extension 

Levee. 


$0.18i 
21 


ISk 


18%* 

2ii"' 


Cuntiact  made. 
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Ahsiraot  of  informnkl  proposals  for  levee  work,  received  and  opened  by  Capt  C.  McD, 

Townsend,  Corps  of  Engineers,  March  17, 189B, 


Ko. 


1 
2 
8 

4 
5 
6 
7 

8 

9 

10 

11 

12 


Name  and  residence  of  bidder. 


Timothy  Snlliyan,  Memphis,  Tenn. . 
HoLaughlin  Bro^ .,  Memphis,  Tenn  . 
J.  M.  WhitehUl,  Arkansas  City,  Ark 

C.  F.  DeGaris,  Memphis,  Tenn 

J.  C.  Hodge,  Memphis,  Tenn 

E.  Hy  ner,  (rreenville,  Miss 

A.  A.  Arnold^  Memphis,  Tenn 


Boggy 
Bayou,  sec> 
ond  cross- 
ing. 


J.  M.  Sallivant  Yiokshurg,  Miss 

O.  B.  Crittenden,  Gaines  Ijanding,  Miss . 
Beivjamin  Talley,  Greenville, Miss  * — 
Thos.  Chovrall,  Luna  Landing,  Ark — 
Wm.  Bode  Sloifer,  Arkansas  City,  Ark. 


Pereu.yd. 

$o,icM 

.14 

.16} 

.17 

.15 

.151 

.15 

.18 
.131* 


Gains 
Landing. 


Pet  eu.  yd. 
10. 16,VSi 
.17* 


.171 
.16 


.16» 
.171 


10 


Ldand. 


Per  eu.  yd. 
$0.16^ 


.  18  and  .  15 
.18 


.211 


.16* 


.14* 


*  Contract  awarded. 


Abstract  of  proposals  for  construction  of  levees,  Tensas  Basinj  in  LoulMana,  received  and 
opened  by  Capt,  C.  McD.  Townsend,  Corps  of  Engineers ,  Sepiemher  28,  1891, 


No. 


1 

2 

3 

8 

12 

18 

15 

17 

19 

21 

22 

27 


Name  of  bidder. 


Robt.  JohnHon 

Hynn  &  DeGaris 

A.  A.  Arnold  &  Co 

Jas.  A.  Beaton  .1 

J.  E.  Mnlcahey  and  J.  M.  Sullivan* 

McLaughlin  ftHayse 

Andrews  Bros.  Construction  Co. . . 

JoliA  Scott  &  Son 

Ix>hman  &  Evans 

JeflEHes  &.  Dameron 

Ware  &  Donaven 

John  Bavonset 


Illawara 
levee. 


Perct*. 


'cv.  yd. 

.22* 
.  17,%^ 
.  16AV 
.17 

.17A^ 

.l<A1r 
.201 

•  16r^ 
.  16A",r 


^Contract  made. 


Abstract  of  proposals  for  construetion  of  levees,  lower  Mississippi  levee  district,  received 
and  opened  by  Capt.  C.  McD,  Townsend,  Corps  of  Engineers,  September  88, 1891. ' 


No. 


1 
2 
3 

4 

5 
6 
7 
8 
9 

!?• 

12 

13 

14 

15 

16 

]6a 

20 

21 

22 

23 

24 

26 

27 

28 


Name  of  bidder. 


Robert  Johnson 

Flynn  Sc  DeGaris 

A.  A.  Arnold  &  Co 

T.S.Aderholt 

Ernest  Hvner 

Smith  Sl  Campbell 

Jno.  A.  Cannon 

Jas.  A.  Deaton 

Timothy  Sullivan 

Patrick  F.  Lamb 

W.S.  Withers 

J.  E.  Mnlcahy  and  J.  M.  Sullivan 

MoLauehlin  &  Haj  be 

Alex.  Sitringbam 

Andrews  Bros.  Construction  Co . 

Scott  Sc  Garbi  sh 

T.  W.  Scott  &  Co 

Shelton,  Bagnell  &  Green 

JeffHes  &  Dameron 

Ware  &  Donaven 

Campbell  &  Garigan 

Pardesky  <fc  Lyman 

L.  C.  Duianey 

John  Bavonset 

W.  A.  Shippey  &  Co 


Greenville 
Levee. 


Per  cu.  yd. 
$0.16 


.16 
.14} 


.16^% 

.20 

.18 


.16* 


.16* 


.15 

.15* 

.13** 


HiU 


.19* 


Stella  Cre- 
vasse 
Levee. 


Per  eu.  yd. 
$0.41 
.24 
.22 


.38 
.26* 


.27 


.38* 


.43* 


Shipland 
Levee. 


Per  cu.  yd. 
$0. 14} 
.17} 
.14 

.13^ 

■AW 


.13^ 

.17 
.13* 
.18 
.14 

.14^V 


.121* 


.16* 
.14 


.  12//»* 
.16 
.15i 
.14} 


*  Contract  made. 
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Jbgtraet  of  informal  proposaU  for  oonstruction  of  Anhbrook  Keck  Levee  in  Mississippi, 
reoeived  and  opened  by  Capt.  C.  McD,  Townsendy  Corps  of  Engineers,  November  2^, 
1891. 


Price  per  cubic  yard. 


1 
il 
3 
4 
6 
6 
7 
8 
9 


P.  F.  Lamb 

A.  A.  Arnold  &  Co* 

Flyun  &  De  Gai'i8 

J.  A.  Ware 

W.A.Sliippey 

Tim.Sulliva 

W.  K.  Har\'t«f 18 

Withers  St,  Montgompr\' I      .19^ 

Sheltou&Cot • :      .Wivftt 


$0. 16.    $20  per  aero  for  slasli ing . 

.168 

.18i* 
Htutiou  1  to  81.  $0.21;  1  to  60,  $0. 174. 
$0. 1«if5>\,. 


.2.* 


*  Contract  aw'arded. 


tProposnl  withdrawn  at  roqueijt  of  contraetor  and  his  Ijondaman. 


Abstract  of  informal* proposals  far  construction  of  Catfish  Point  L^vee^  in  Mississippi, 
received  and  opened  by  Capt,  C,  MoD,  Townsend,  Corps  of  Emjineers,  December  1, 
1891.  * 


No. 


1 
2 
3 

4 
5 


Xanie  of  liidder. 


John  A.  Ware*... 

P.F.Lamb 

Timothv  Sullivan. 
Fljnu  ec  De  Uaris 
M.McXighe&Co. 


Price  per 
cubic  yar<l. 


$0.U* 
.14 
.17* 
.16 
.17* 


*  Coutraot  awarded,. 


Financial  statement. 


LAKK  PROVIDKNCK  RBACII. 


Balance  Juno  80,  1891 $389,566.79 

Withdrawn $125,000.00 

Transferred  to  Greenville 4«.  000. 00 

Transferred  to  Ashbrook  Neck 48,000.00 

Transferred  to  plant 26,000.00 

Expended  to  May  31, 1892 108,007.27 

365,007.27 


Balance  May  31,  1892 34,558.52 


In  hand 34,558.52 

Less  amount  covered  by  existing  contracts  and  liabilities 11, 558. 52 

Available  balance  May  31 '  23,000.00 


Expenditures  apportioned : 

Labor  on  construction 2f),  898. 77 

Material  for  construction 42, 7()8. 43 

Subsistence 9, 622. 54 

Cost  of  plant,  repairs,  and  outlit 9, 391. 06 

Care  of  public  property 1, 246. 49 

Towage  and  steamer  expenses 9, 491. 80 

Adiniiustration  and  otticc  expenses 4,  Oil.  06 

Medicines  and  medical  attendance 588. 15 

Miscellaneous 988. 97 


Total 108,007.27 


Amount  that  can  be  profitably  expended  during  fiscal  year  ending  June 
30,  1894 760,000.00 

BNa  92 201 
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Financial  Statement. 

YICKSBURO;   MISSISSIPPI. 

Balance  June  30, 1891 $84,454.40 

Mav  17, 1891,  transferred  to  Atchafalaya  and  Red  River,  fourth 

district ■ $3,000.00 

Expended  to  May  31, 1892 86,648.09 

^  .  39,548.09 

Balance  May  31, 1892 44,916.31 

In  treasury :. 47, 500. 00 

Due  other  allotments 2, 583. 69 

»  - 

Xess  amount  covered  by  existing  contract  and  liabilities 14, 916. 31 

Reserved  for  repairs  to  Delta  Point 15, 000. 00 

29,916.81 

AvaUable  Valance  May  31, 1892 15,000.00 

Expenditures  apportioned : 

Cost  of  plant,  outfit,  and  repairs 2, 640. 04 

Subsistence -.--  225.98 

Care  of  public  property -  - . .  76. 00 

Administration  and  office  expenses  and  inspection 1, 672. 84 

Dredging  under  contract 31, 610. 96 

Mileage,  traveling  expenses,  and  miscellaneous  » 322. 27 

36,548.09 
Financial  Statement, 

ORBENVIIXB,  MISSISSIPPI, 

Balance  June  30, 1891 194,786.26 

October*  23, 1891,  by  transfer  from  Lake  Providence 25, 000. 00 

December  5,  by  transfer  from  Lake  Providence 23, 000. 00 

Total] 242,786.26 

Expended  to  May  31, 1892 193,074.99 

Balance  May  81, 1892 49,711.27 


In  hand 4,711.27 

In  Treasury 45,000.00 

49,711.27 

Less  amount  covered  by  existing  contracts  and  liabilities 24, 711. 27 

Available  balance  May  31, 1892 25,000.00 

Expenditures  apportioned : 

Labor  on  construction 57, 982. 67 

Material  for  construction 99,763.65 

Subsistence 14,039.77 

Cost  of  plant,  repairs,  and  outfit 4, 062. 49 

Care  of  public  property 1, 762. 50 

Towage  and  steamer  expenses 12, 682. 40 

Administration  and  office  expenses 1, 192. 64 

Medicines  and  medical  attendance 961. 05 

HiscellaneouB,, 627.82 

193, 074. 99 


Amount  that  can  be  profitably  expended  durinir  the  fiscal  year  endinc 
June  30, 1894. „,,.:..... .....,,,,,..... .,.    200,000.00 
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Financial  Statement. 
ASHBROOK  NECK. 

Balance  June  30, 1891 $214,981.85 

October  23, 1891,  by  transfer  from  Lake  Providence  . .  ^ 25, 000. 00 

December  5, 1891,  by  transfer  from  Lake  Providence 23, 000. 00 

Deposited  for  overpayment  of  voucher ' .30 

262,962.15 

Expended  to  May  31, 1892 $145,765.21 

Transferred  to  Bolivar 6,000.00 

151,765.81 

BalanceMaySl,  1892 111,196.84 

In  hand 14, 196. 84 

Intieasnry.. 97,000.00 

111,  196. 84 

Le08  amount  covered  by  existing  coutructs,  and  liabilities 31, 196. 84 

Available  balance  May  31,  1892 80,000.00 

£  xpenditnres  apportioned : 

Labor  on  construction 28, 648. 72 

Material  for  construction , 88, 662. 18 

Subsistence 8,646.50 

Cost  of  plant,  repairs,  and  outfit 7, 986.  72 

Care  of  public  property i 967. 45 

Towage  and  st-eamer  expenses .'  12, 782. 46 

Administration  and  otUcc  expenses 2, 962. 32 

Medicines  and  medical  attendance 702. 20 

Miscellaneous 406. 76 


151, 765. 31 


:c 


Financial  Siatenient, 


PLANT,  THIRD  DISTRICT. 


Balance  June  80. 1891 78,533.30 

November  17, 1891,  by  tranfer  from  Levees  White  River  Basin,  2d  district.  331. 17 

December  5,  by  transfer  from  Lake  Providence 26, 000. 00 

104, 864. 47 
Expended  to  May31,  1892 89,399.67 

Balance  May  31, 1892 .- 15,464.80 

•  -  ■     - 

In  Treasury 16,000.00 

Due  other  allotments 535. 20 

15, 464. 80 
Less  liabiHties 3,464.80 

Available  balance,  May  31,  1892 12,000.00 

Expenditures  apportioned: 

Labor  on  repairs , 311, 352. 71 

Material  for  repairs 15, 854. 89 

Care  of  plant,  labor 3,780.00 

Subsistence 9,954.24 

Cost  of  j>lant,  outfit,  and  supplies 28, 153. 68 

Administration  and  office  expenses 304. 15 

89, 399. 67 

Amount  that  can  be  profitablv  expended  during  the  fiscal  year  ending 
July  30,  1894 .* -. 150,000.00 
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I'Xnancial  Staietnent. 

SURVEYS,  GAUGES,   AND  OhSBRVATIONS,   THIRD  DISTRICT. 

Balance  Jnno  30,  1891 $5,397.09 

Expended  to  May  31,  1892 4,871.71 

Balance  May  31 525.38 

In  Treasury '. 1,000.00 

Due  other  allotments , 474. 62 

Less  liabilities 525.38 

Available  balance,  May  31, 1892 000,000.00 

Expenditures  apportioned : 

Pay  gauge  observers -  810. 00 

Discharge  observations 891. 33 

Surveys 1,400.20 

Steamer  expenses 1, 298. 00 

Outfit  and  material  and  stationery 385. 48 

Miscellaneous 86. 70 

4, 871. 71 
Amount  that  can  be  profitably  expended  during  the  fiscal  year  ending 

June  30, 1894 12,000.00 

Financial  Statement. 

LEVEES  LOWER  MISSISSIPPI  LEVEE  DISTRICT. 

Balance  June  30,  1891 69,743.99 

August  31, 1891,  transferred  from  Lake  Providence 9, 825. 00 

Transferred  from  Lake  Bolivar 1, 136. 15 

May  16, 1892,  transferred  from  Helena  second  district 5, 000. 00 

»May  26, 1892,  transferred  from  Helena  second  district 2, 000. 00 

107, 705. 14 

Expended  to  May  81,  1892 104,615.48 

Balance  May  31,  1892 3,089.66 

In  treasury 7,000.00 

Due  other  allotments 3, 910. 34 

Liabilities 3,089.66 

No  available  balance. 
Expenditures  apportioned : 

For  levee  construction  and  repairs 94, 562. 78 

For  engineering  and  office  expenses 4, 320. 76 

For  high  water  protection 5,731.94 

104, 615. 48 
Amount  that  can  be  profitably  expended  during  fiscal  year  ending  Juno 
30,  1894— 

For  construction* •. 500,000.00 

For  high  water  protection •  10, 000. 00 

Financial  Statement. 

LEVEES,   TENSAS  BASIN,  TUIRD  DISTRICT,  IN    ARKANSAS. 

Balance  June  30, 1891 c  168,217.24 

Allotted 14,250.00 

Transfer  from  Lake  Bolivar 11, 647. 00 

Deposit  for  overpayment  ot  vouchor .05 

Transfer  from  general  service 5, 000. 00 

Transfer  from  Helena 13,000.00 

212, 114. 29 
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ExpeudedtoMay  31, 1892..: $146,228.92 

IVansf erred  to  levees,  Tensas  Basin,  in  Louisiana 43, 165. 97 

'  i 

189,394.89 

Balance  May  31, 1892 ^  22,719.40 

•  _ 

In  Treasury 18,000.00 

In  hand 4^719.40 

Less  amount  covered  by  existing  contracts  and  liabilities 22, 719. 40 

No  available  balance. 

Expenditures  apportioned : 

Levee  construction  and  repairs .' .^ 130,559.30 

Engineering  and  office  expenses .' &,  687. 67 

High- water  protection * 6, 981. 95 

146,228.92 
Amount  that  can  be  profitably  expended  during  iiscal  year  ending  June 
30  1894— 

tor  construction 750,000.00 

For  high  water 25,000.00 

Financial  Statement. 

LEVEES  TENSAS  B4SIN;  THIRD  DISTRICT,   IN  LOUISIANA. 

Balance  Jtne  80, 1891 38,908.18 

Transferred  from  Lalse  Providence 10, 219, 00 

Transferred  from  levee,  Tensas  Basin,  in  Arkansas 43, 165. 97 

Transferred  from  Lake  Bolivar 1, 181. 00 

93, 474. 15 

Expended  to  May  31, 1892 87,497.00 

Balance  May  31, 1892 5,977.15 

In  hand 5,977.15 

Liabilities 5,977.15 

No  available  balance. 

Expenditures  apportioned : 

Construction  and  repair  of  levees 82, 789. 47 

-     Engineering  and  office  expenses 4, 015. 71 

High-water  protection 691. 82 

87, 497. 00 
Amount  that  can  be  profitably  expended  during  fiscal  year  ending  June 
30,  1894— 

Construction 500, 000. 00 

High  water 10,000.00 

Financial  Statement. 

DRY  DOCK,  THIRD  DKTRldt. 

Allotted 20,000.00 

Expended  to  May  31, 1892 , 19,988.57 

Balance  May  31 11.43 

In  Treasury 12,500.00 

Due  other  allotments 12, 488. 57 

Less  liabilities 11.43 

,^0  available  balance. 
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Expenditures  apportioned : 

Construction  of  dry  dpck $19, 660, 00 

Services  superintendent  of  construction 165. 00 

'   Mileage  and  travel  expenses 163.57 


19, 988. 57 


Financial  Statement. 


LAKE  BOLIVAR  FRONT. 


Transferred  from  Ashbrook  Neck $6,000.00 

Nothing  expended. 
Amount  covered  by  existing  contracts 1,000.00 


Available  balance,  May  81^  1892*  (in  Treasury) 


5,000.00 


Approximate  value  of  plant  belonging  to  the  United  States  and  used  upon  the  third  dis- 
trict, Mississippi  River,  May,  1892. 


CIms  of  Property. 


Steamboats— 

Etheri(ige 

Oftceola 

Vidalia 

Meter 

Steam  tuff  Parker 

Hattresa  Doata 

Qnarterboat  Headqaartor. 
Qaarter  boat  (with  outfit) . 

Do 

Hydraulic  graders 

Hydraulic  grader  (small)  . 
Barges— 

Model 

Square  (uew) 


Approx- 

Pieces. 

imat« 

value. 

1 

$0,720 

1 

7,776 

1 

6,768 

1 

3,240 

1 

4,860 

6 

6,075 

1 

1,620 

9 

7,290 

3 

1,215 

a 

19,440 

1 

2,000 

10 

12,960 

10 

25,000 

Glass  of  property. 


Barflns— Continued. 

Square  (decked) 

Machine  shop  (with  outfit). 

Carpenter  shop 

Pile-drivers  and  machinery 

Small  scow 

J  Yawls 

Skiflfe 

Tools  and  appliances 

Office  furniture,  safe,  etc . . . 

Dump  800W8 

Surveying  instruments 

Dredge  boat  Menge 


Total  value. 


Pieces. 


34 
1 
1 
6 
1 

•a 


2 

"i 


Approx- 
imate 
value. 


$16,867 

2,430 

000 

6,000 

10 

170 

350 

900 

300 

8,100 

2,000 

24,300 


169,391 


lAst  of  civilian  engineers  employed  on  work  of  river  and  harbor  improvement,  in  charge 
of  Capt.  C,  McD.  Townsend,  Corps  of  Engineers,  from  June  30, 1891  y  to  May  SI,  189S, 
inclusive,  umder  the  river  and  harbor  acts  approved  August  11, 1888,  September  19,  1890, 
and  March  S,  1891, 


Name  and  residence. 


Arthur  Hider,  Greenville, 
Miss. 

Do 

Do 

£.  C.  ToUinger,  Green- 
ville, Miss. 
Do 


H.  St.  L.  Coppee,  Ticks- 
burg,  Miss. 
Do 

Jno.  J.  Hoopes,  Arkansas 
City,  Ark. 

J.  D.  Van  Meter,  Long- 
wood,  Miss. 

W.  S.  Brown,  Sunnyside, 
Ark. 
Do 


Time 
em- 
ployed. 


a 
o 

7^ 


Henry   Goodrich,    Lake 
Providence,  La. 
Do 


1 
2 
5 

5 

6 

4 

9 

5 
5 
1 


P 


15 
15 
16 
14 
26 
4 


o  . 
ee  ft 

u 


14 
16 
22 
27 


$250 

250 
250 
175 

175 

175 

175] 
150 

150 

150 

150 

176 

175 


Where  employed. 


Greenville,  Miss. 


do 

Ashbrook  Neck 

Arkansas  City,  Ark 


Ashton,La 

Yicksburg,  Miss 


Dlawara,  La 

Arkansas  City,  Ark  . . 

Longwood,  Miss 

Sunnyside,  Ark 

Lake  Providence,  La. . 

Sunnyside,  Jirk .  j 

Lake  Providence,  La. . 


Work,  on  which  employed. 


Care  of  and  repairs  to  plant. 

Kevetment  at  Greenville. 
Revotnient  at  Ashbrook  Neck. 
Construction  and  protecting  leveea 

in  Arkansas. 
Constructing  revetment  at  Ashton, 

La. 
Dredging  in  Yicksburg  Harbor. 

Constnictiou  of  Louisiana  levees. 

Construction  and  repair  of  Arkan- 
ssH  levees. 

Construction  and  repair  of  Missis- 
sippi levees. 

Construction  and  repair  of  Arkan- 
sas  levees. 

Construction  and  repair  of  LouJaJana 
levoos. 

Construction  and  repair  of  Arkan- 
sas levees. 

Construction  and  repair  of  Louisiana 
levees. 
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Appendix  7. 

report  of  lieutenant  john  millis;  corps  of  engineers,  on  operations  in  fourth 

district. 

United  States  Engineer  Office, 

Kew  OrleanSy  La,,  June  2, 1S9S, 

Sir  :  X  have  the  honor  to  suhmit  the  folio wih^  report  upon  the  works  in  ciiarge  of 
this  office  under  the  Mississippi  River  Commission  for  the  pe];^od  from  Jul^  1,  1891, 
up  to  May  31,  1892,  in  accoraance  with  recent  instructions  from  the  Commission : 

The  office  has  charge  under  the  Commission  of  the  Fourth  district,  which  extends 
from  Warren  ton,  Miss.,  7.4  miles  below  Vicksburg,  to  the  Head  of  the  Passes.  The 
district  comprises  484  miles  of  the  river  and  includes  the  works  of  improvement  at 
Natchez,  Miss.,  and  Vidalia.  La.,  at  the  junction  of  the  Mississippi,  Red,  and  Atcha- 
falaya  rivers,  near  Tumball  Island,  Louisiana,  and  at  New  Orleans  Harbor.  It  also 
comprises  the  work  of  construction,  repair,  and  maintenance  of  a  portion  of  the  levee 
system  of  the  district;  the  maintenance  or  certain  gauges,  and  certain  surveys,  ob< 
serrations^  and  other  special  work. 

IMPROVEMENT  OF  THE   MISSISSIPPI  RIVER  AT  NATCHEZ,  MISSISSIPPI,  AND  VIDALIA, 

LOUISIANA. 

At  its  meeting  of  November  26, 1890,  the  Commission  directed  that  a  resiirvey  of 
those  portions  of  the  river  which  included  the  proposed  works  of  improvement  be 
made,  and  the  sum  of  $1,500,  was  allotted  for  the  purpose. 

This  survey  was  made  as  directed,  and  the  report  and  map  submitted  with  the 
last  annual  report  from  this  office. 

There  have  been  no  additional  funds  allotted  and  no  Airther  Work  was  done  dur- 
ingthe  past  year. 

The  detrimental  actios  of  the  river  which  the  proposed  works  are  intended  to  ar? 
rest  still  continues  and  probably  at  an  increasing  rate. 

Money  statement. 

Natchtz,  MUs.f  survey, 

July  1,  1892,  balance  unexpended $114.69 

June  30, 1892^  expended  during  fiscal  year 114. 69 

Improving  harbor  at  Naichez,  Mise.,  and  FidaZia,  La, 

Amount  that  can  be  profitably  expended  during  fiscal  year  ending  June  30. 
1894 $250,000 

WORKS  OF  IMPROVEMENT  AT  THE  JUNCTION  OF  THE  MISSISSIPPI,  RED,  AND  ATCHA- 

FALAYA  RIVERS,  AT  TURNBULL  ISLAND,   LOUISIANA. 

The  condition  of  the  river  channels  in  this  vicinity  is  somewhat  peculiar  and  con- 
fusing. Turnbull  Island  is  approximately  rectangular  in  shape  and  is  abeut  6 
miles  long  east  and  west,  with  an  average  breadth  north  and  south  of  2  miles.  It 
is  situated  on  the  west  side  of  the  Mississippi  River,  about  200  miles  above  New 
Orleans;  and  its  eastern  extremity  is  qow  about  a  mile  irom  the  west  bank  of  the 
river. 

The  island  was  formerly  a  peninsula  connected  b^  a  narrow  neck  to  what  is  now 
the  east  bank,  and  the  main  river  passed  around  its  western  end.  The  Red  River 
then  emptied  into  the  Mississippi  opposite  the  northwest  point  of  the  peninsula^  and 
the  Atchafalaya  was  an  outlet  bayou  or  difiiuent  whose  head  was  opposite  the  south- 
west point  of  the  peninsula,  about  2  miles  below  the  month  of  the  Red.  Such 
was  the  condition  of  afiairs  at  least  as  far  back  as  1578,  the  date  of  the  earliest 
recoided  observation  by  civilized  man,  and  no  material  change  took  place  until  1831, 
when  the  main  river  cut  through  the  narrow  neck,  forming  what  is  now  called 
Turnbull  Island. 

The  cut  off  is  said  to  have  been  made  or  assisted  by  a  Captain  Shreve,  and  in 
some  reports  on  this  subject  mention  is  made  of  difficulties  of  navigation  which  had 

Sreviousl^  been  experienced  owing  to  the  shoal  water  found  at  the  mouth  of  Red 
*iver  during  the  low-water  season,  which  the  cut-oft*  was  designed  to  remedy. 
It  would  seem  entirely  probable  that  prior  to  the  cut-off  a  bar  might  have  been 
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'  formed  at  the  mouth  of  Red  River,  which  at  low  water  would  have  impelled  naviji^a- 
t.ion,  the  same  as  now  occurft  at  the  mouth  of  the  White,  Arkansas,  Yazoo,  and  other 
trihu^ries,  and  it  is  a  matter  of  record  that  even  since  the  cut-off  and  until  a  com- 
paratively recent  date  the  head  of  the  Atchafalaya  went  nearly  dry  at  low  water, 
as  does  the  outlet  Bayou  Lafourche  at  the  present  time. 

Since  the  requirements  of  navigation  prior  to  1831  were  quite  different  from  those 
that  exist  at  this  date,  comparisons  of  low-water  difficulties;  in  the  absence  of  accu- 
rate) and  reliable  surveys,  as  they  existed,  before  and  after  the  cut-off,  are  not  very 
reliable. 

A  greater  portion  of  the  old  river  bed  which  w^as  abandoned  by  the  main  river 
when  the  cutoff  was  made  has  become  Ailed  up  with  sediment,  which  has  formed 
extensive  bars  that  are  dry  except  at  high  water  and  are  thickly  grown  up  with 
young  trees.  There  is,  however,  a  continuous  channel  around  the  island,  much  nar- 
rower than  the  original  river,  which  still  remains  clear  and  navigable  at  high  water, 
though  the  bottom  of  the  portion  north  of  the  island  is  dry  at  low  water  and  navi- 
gation through  that  portion  sonth  of  the  island  is  maintained  during  extreme  low 
stages  with  difficulty.  There  are,  besides  these  channels,  various  sloughs,  lakes,  and 
ponds  in  the  old  river  bed  that  retain  more  or  less  water  throughout  the  low-water 
season. 

Another  important  change  that  has  taken  place  since  the  cut-off  is  the  general 
enlargement  of  the  Atchaialaya  in  depth  and  width  and  its  tendency  to  receive  at 
certain  stages  the  entire  discharge  of  the  Red  River  as  well  as  a  portion  of  that  of 
the  Mississippi.  In  fact  the  Red  and  Atchafalaya,  with  that  portion  of  the  .old 
Mississippi  River  at  the  western  end  of  the  island  between  what  was  formerly  the 
mouth  of  the  Red  and  the  head  of  the  Atchafalaya  as  a  connecting  link,  may  now  be 
regarded  as  forming  really  one  river,  which  has  a  general  direction  parallel  to  that 
of  the  Mississippi,  and  which  approaches  the  latter  at  Turubull  Island  to  within  a 
distance  of  about  6  miles. 

It  must  be  noted,  however,  in  considering  the  Red  and  Atchafalaya  as  one  river, 
that  a  marked  change  in  the  characteristics  of  this  river  takes  place  at  Tumball 
Jsland.  For  a*  long  distance  above  this  point  the  slope  is  -^tj  gentle  and  the  cur- 
rent sluggish  and  at  certain  jperiods  nearly  slackwater,  or  even  a  temporary  reversed 
current  may  exist.  The  banks  are  low,  heavily  wooded,  unleveed,  always  overflowed 
in  high  water,  and  are  uninhabited. 

Below  Tumbull  Island  the  section  of  the  river,  though  constantly,  enlarging,  is 
still  much  smaller  than  that  immediately  above,  and  the  banks  are  high  and  culti- 
vated. The  west  bank  is  leveed  down  to  West  Melville,  30  miles  below  Tumbull 
Island,  while  on  the  opposite  bank  the  levee  system  now  extends  down  about  17 
miles  below  the  island^  The  slope  is  much  greater  than  that  above,  the  current  is 
swift,  and  the  presence  of  numerous  rafts  or  jams  of  trees  and  logs  produces  eddies 
and  boils  which  render  navigation  unsafe  without  an  experienced  pilot.  The  banks 
are  caving  rapidly  in  many  places. 

About  lo  miles  below  Tufnbull  Island  the  Atchafalaya  begins  to  spread  out  into 
an  intricate  network  of  interconnecting  bayous  and  lakes,  mostly  shoal,  which 
finally  reunite  in  the  vicinity  of  Morgan  City.  The  Bayou  Teche,  which  is  the  prin- 
cipal distinct  bayou  to  the  westward  of  the  Atchafalaya  system,  also  comes  in  near 
Morgan  City,  forming  a  broad,  deep  bayou.  This  bayou  continues,  under  the  name 
Atchafalaya  River,  and  after  a  course  of  about  35  miles,  mainly  through  low  sea 
marsh,  it  finally  expands  into  Atchafalaya  Bay,  a  shallow  arm  of  the  Gulf  of  Mexico. 

The  entire  Red  and  Atchafalaya  rivers  system  comprises  in  high,  water  a  total 
length  of  about  4,300  miles  of  navigable  river,  and  in  low  water  about  345  miles  for 
a  3-foot  draft  and  132  miles  for  a  5-loot  draft. 

There  is  no  available  deep-water  port  on  the  Lower  Atchafalaya,  and  the  outlet 
for  this  entire  system  is  now  through  the  old  Mississippi  River  channehsouth  of 
Tumbull  Island,  which  here  forms  a  connecting  link  with  the  Mississippi,  and 
thence  by  the  Mississippi  to  the  seaport  of  New  Orleans.  At  high  and  medium 
stages  of  the  river  the  channel  north  of  Tumbull  Island  is  also  available,  but  it  is 
less  direct  than  the  lower  channel  and  is  now  seldom  used. 

The  difficulties  now  experienced  result  from  a  tendency  of  the  Old  River  to  become 
filled  up,  owing  partly  to  the  absence  of  a  definite  current  of  sufficient  strength  to 
prevent  the  deposit  of  sediment  and  partly  to  the  sliding  down  of  the  soft  and  re- 
cently formed  banks.  At  low  water  the  navigable  connection  between  the  Red  and 
Atchafalaya  system  and  the  Mississippi  is  almost  invariably  seriously  impaired  and 
has  been  entirely  interrupted  in  several  instances. 

Regarding  the  Red  and  i^tchafalaya  as  one  river,  the  direction  and  force  of  the 
current  in  the  branches  of  Old  River  will  evidently  depend  upon  the  relative  height 
of  the  water  in  the  Red  and  Atchafalaya  system  and  in  the  Mississippi,  and  according 
as  the  one  or  the  other  of  these  two  rivers  happens  to  be  the  higher,  or  as  they  are  both 
at  the  same  level,  the  current  through  Old  River  is  toward  the  east,  toward  the 
west,  or  is  nil.    In  the  first  case  there  is  a  greater  or  less  discharge  fjx>m  the  Redand 
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Atciiafalaya  system  into  the  Mississippi;  or,  otherwiBe  stated,  Red  River  proper  has 
tbeu  two  outlets  or  bi'anrhes,  one  through  the  Atchafalnya  and  one  into  the-Missis- 
sippi>  while  the  discharge  of  the  Mississippi  is  confined  entirely  to  its  own  channel. 

In  the  second  ease  the  discharge  of  the  Ked  and  Atchafalaya  is  confined  to  its  own 
channel,  while  a  portion  of  the  water  of  the  Mississippi  is  diverted  from  that  river 
and  passes  down  the  Atchafalaya. 

In  the  third  case  the  two  river  systems  are  independent  so  far  as  their  discharge  is 
concerned,  which  is  then  practically  the  same  as  would  be  the  case  if  no  connection 
existed. 

During  the  flood  period  other  influences  have  a  material  effect.  The  levee  system 
on  the  west  bank  of  the  Mississippi  is  only  completed  down  to  Bougere,  about  26 
miles  above  TumbuU  Island,  and  breaks  in  the  levees  above  sometimes  occur.  The 
water  ftom  the  Mississippi  that  escapes  through  breaks  or  crevasses  aboye  and  that 
flowing  over  the  bank  between  Bougere  and  Turubull  Island  fills  up  the  basin  of  the 
Lower  Red  and  tends  to  maintain  an  equilibriiun  in  the  stage  of  the  water  in  the 
two  systems  at  Tiimbull  Island,  and  so  prevent  a.  current  through  the  Old  River.  At 
such  times  there  is  a  general  set  southward  of  the  water  covering  the  low  swamtis 
between  the  Lower  Red  and  the  Mississippi,  forming  a  cross  current  which  id  partly 
interrupted  by  {he  high  ground  on  the  northwest  portion  of  Turnbull  Island  and  en- 
tirely stopped  by  the  levee  along  the  south  bank  of  Lower  Old  River.  The  water  from 
the  Mississippi  bein^  much  more  hea%dly  charged  with  sediment  thau  that  from  the 
Red  and  its  tributaries,  it  seems  very  probable  that  under  these  conditions  the  rate 
of  fillings  particularly  in  Upper  Old  River,  is  materially  accelerat-ed. 

Since  the  bottom  of  Upper  Old  River  has  filled  up  to  a  level  of  about  13  feet  above 
the  zero  of  Barbres  gauge,  all  action  of  a  current  from  one  river  system  to  the  other 
bMow  that  stage  is  conhned  to  Lower  Old  River,  and  at  higher  stages  the  scouring 
action  is  no  doubt  weakened  by  being  divided  between  two  channels  instead  of  being 
confined  to  one.  The  condition  of  absolutely  no  current  through  Lower  Old  River 
is  comparatively  rare,  but  the  two  river  systems  have  at  times  remained  at  so  nearly 
an  equal  stage  while  falling  that  not  sufficient  current^between  the  two  was  formed 
to  move  the  sediment  that  had  been  deposited  during  high  water,  and  entire  closure 
of  the  Old  River  channel  during  low  stages  has  resulted. 

Another  serious  difficulty  has  been  experienced,  due  to  the  caving  or  sliding  down 
of  the  soft  banks  of  Lower  Old  River.  The  present  channel  being  much  narrower 
than  when  the  main  river  occupied  it,  the  banks  are  in  many  places  of  very  recent 
formation.  When  the  river  falls  to  a  very  low  stage  the  water  is  held  in  the  adjacent 
ponds  and  sloughs  at  a  higher  level  than  in  the  channel,  and  the  underlying  strata 
of  the  banks  are  kept  saturated.  When  no  longer  supported  by  a  high  sta^e  of  water 
in  the  channel)  large  masses  of  the  soft  banks  slide  down,  and  their  weight  causes 
lumps  and  ridges  of  the  stiff  clay  comprising  the  bottom  of  the  channel  to  rise  up, 
frequently  stopping  navigation  entirely  until  these  lumps  and  ridges  can  be  cut  out. 

Tiie  general  object  of  the  works  of  improvement  now  in  progress  is  to  rectify  the 
defects  above  outlined,  and  the  present  project  proposes  to  effect  this  by  causing  a 
separation  of  the  Red  from  the  Atchafalaya  at  Turnbull  Island  for  all  stages  of  these 
rivers  below  medium  low  water,  making  the  Reda  proper  tributary  to  the  Mississippi 
when  it  is  at  or  below  this  stage,  while  the  Atchafalaya  becomes  at  the  same  tune 
an  outlet  or  '^  diffluenf  of  the  Mississippi.  The  plan  also  contemplates  preventing 
any  further  enlargement  of  the  Atchafalaya,  and  the  whole  work  is  designed  to  have 
no  material  effect  on  the  high-water  regimen  of  the  various  rivers  involved,  and  to 
produce  no  greater  danger  of  injury  to  propejty  from  overflow  than  now  exists. 

This  general  project  contemplates  the  following  work:  A  series  of  low  relief  dams 
or  sills,  not  to  exceed  six  in  number,  to  be  built  m  the  Atchafalaya  proper  at  inter- 
vals of  about  a  quarter  of  a  mile.  These  dams  to  be  located  below  the  mouth  of 
Bayou  Des  Glaise,  near  Simiuesport,  about  5  miles  below  Turnbull  Island.  These 
dams  are  designed  to  prevent  further  enlargement  of  the  Atchafalaya  and  to  limit 
its  discharge  capacity.  They  are  to  be  built  up  of  successive  layers  of  mattresses 
made  of  wUlow  brush  and  timber,  ballasted  with  stone,  and  with  intervening  layers 
of  mixed  gravel  and  clay ;  the  foot  mattresses  to  have  a  width  up  and  down  stream 
of  about  300  feet,  and  the  maximum  depth  over  the  crest  of  the  dam  to  be  about  7 
feet  at  extreme  low  water.  The  high-water  discharge  over  these  dams  is  intended 
to  be  equal  to  the  flood  discharge  of  Red  River  proper,  or  about  200,000  cubic  feet 
per  second. 

A  low  relief  dam  is  also  to  be  built  across  the  river  from  the  west  side  of  Turnbull 
Island  to  the  mainland.  This  dam  to  be  constructed  of  successive  layers  of  willows 
and  timber  mattresses,  with  stone  ballast,  and  its  top  and  side  slopes  to  be  heavily 
paved  with  rock.  The  foot  mattress  has  a  maximum  width  up  and  down  stream  of 
280  feet.  The  total  length  of  the  dam  proper  is  935  feet  and  or  the  shore-protecting 
mattresses  about  2,039. 

This  dam  is  to  effect  the  separation  of  the  Red  from  the  Atchafalaya  at  all  stages 
of  the  water  below  the  level  of  its  crest  and  defiect  Red  River  through  Upper  Old 
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River.  To  complete  the  separation  of  the  Red  from  the  Atchafalaya  a  canal  \#  to  bo 
cut  from  Upper  Old  River  across  Carrs  Point  to  the  Mississippi,  and  a  dam  or  ob- 
struction is  to  be  built  to  close  Upper  Old  River  below  the  canal  at  some  point  oppo- 
site the  eastern  end  of  TumbuU  Island. 

To  secure  a  navigable  channel  through  Upper  Old  River  it  is  to  be  deepened  by 
dredging  or  otherwise,  as  may  be  found  most  expedient. 

During  the  process  of  the  above  work  an  attempt  is  to  be  made  to  temporarily 
maintain  navigation  through  Lower  Old  River  by  dredging,  washing  the  bottom 
with  steam  tu^s,  or  by  other  expedients. 

Up  to  the  time  of  the  last  Annual  Report  .the  following  work  had  been  accom- 
plisned : 

Two  of  the  sill  dams  in  the  Atchafalaya,  Nos.  1  and  3,  had  been  completed. 

The  sill  or  foot  mattress  and  shore  protection  of  the  Red  River  Dam  were  finished. 
The  two  lower  courses  of  crib  mats  were  in  place  and  the  third  course  had  been  con- 
structed and  a  portion  of  it  sunk  in  place. 

Considerable  dredging  had  been  done  both  in  Lower  and  Upper  Old  River,  though 
the  latter  had  not  provetl  effective,  owing  to  the  nearly  fluid  state  of  the  material  in 
which  the  work  was  done. 

The  sit6  of  the  proposed  Carrs  Point  Canal  had  been  partially  cleared  of  trees,  and 
dredeing  at  the  western  end  in  an  experimental  way  had  been  commenced.  The 
telephone  line  to  connect  the  works  with  West  Melville,  the  nearest  telegraph  sta- 
tion, was  partially  completed  and  repairs  to  the  barges  auid  other  portions  of  the 
plant  were  in  progress. 

The  Commission  having  directed  that  the  dam  be  raised  temporarily  to  a  height  of 
5  feet  above  low  water,  or  the  zero  of  Barbres  gauge,  in  order  to  assist  in  increas- 
ing the  current  and  consequently  the  scour  in  upper  Old  River  during  the  falling 
stage  of  the  water,  work  on  the  dam  was  resumed  and  continued  until  four  courses 
were  in  place  and  a  height  of  about  3  feet  above  the  zero  of  the  gauge  obtained. 
The  fourth  course  was  not  entirely  completed. 

The  river  continued  to  fall  rapidly,  finally  reaching  the  unusually  low  stage  of 
1  foot  below  zero  on  November  17,  and  it  became  necessary  to  suspend  work  and 
carry  out  the  instructions  of  the  Commission  given  in  anticipation  of  a  season  of  ex- 
treme low  water,  and  to  remove  a  portion  of  the  dam  to  permit  boats  to  pass  while 
the  low  water  continued. 

A  part  of  the  upper  course  of  mats  was  therefore  cut  out  by  means  of  a  dredge^ 
leaving  over  the  aam  a  clear  channel,  which  for  a  width  of  450  feet  has  a  depth  of 
about  5  feet  below  the  zero  of  the  gauge.  In  making  this  cut  the  rock  taken  out  was 
distributed  over  the  apron  below  the  dam. 

Meanwhile  dredging  was  continued  in  upper  jOld  River,  but  with  no  greater  success 
than  had  attended  previous  w^ork  of  the  kind  in  that  locality.  In  lower  Old  River 
the  usual  difficulties  were  experienced  in  maintaining  the  channel  during  low  water, 
but  to  a  much  less  degree  than  ever  before  at  a  corresponding  stage  of  the  water. 
Dredging  began  as  soon  as  the  water  had  fallen  sufficiently  to  permit  the  dredge  to 
work  and  was  continued  until  the  water  became  so  low  that  the  work  had  to  be 
suspended. 

The  Government  dredges  Menge  and  Pah  Vie  and  a  Hay  ward  bucket  dredge,  hired 
for  the  purpose,  were  used  for  this  work,  and  operations  were  confined  to  the  sand 
bar  at  the  Mississippi  end  of  Old  River,  to  the  ''Second  Crossing,''  and  to  theelay 
lumps  and  ridges  in  the  vicini^iy  of  Ash  Cabin  and  Dead  Tree. 

There  was  also  a  shoal  place  near  Kellers,  in  the  western  portion  of  the  lower  Old 
River,  caused  by  a  deposit  of  sand,  and  several  of  the  old  temporary  contracting  dikes 
were  repaired  and  now  ones  built,  with  a  view  to  removing  the  sand  by  the  scour  of 
the  increased  current  producea. 

By  October  6  the  gauge  at  Barbres  had  fallen  to  2  feet  above  zero  and  lower 
Old  River  had  become  impassable  for  the  regular  steamboats,  though  small  light- 
draft  boats  continue  to  go  through  and  transfer  freight  between  Barbres  and  Terra's 
Landing  until  October  30,  when  the  water  had  reached  two-tenths  below  zero. 

Navigation  was  suspended  entirely  from  this  date  until  November  27,  when  both 
the  Red  and  the  Mississippi  rose  rapidly  and  navigation  was  restored. 

During  the  period  when  navigation  was  suspended  through  Old  River  there  were 
of  course  difficulties  in  many  other  places  and  through  boa&  could  not  have  safely 
loaded  deeper  than  5  feet  for  any  portion  of  the  Red  and  Atchafalaya  system  which 
remained  navigable.    Even  at  the  extreme  lowest  stage,  1  foot  below  zero  on  Barbres 

fauge,  lower  Old  River  at  no  point  went  entirely  dry,  as  has  always  been  the  case 
eretofore;  there  being  at  the  shoale  st  places  a  depth  of  not  less  than  1  foot.  Dur- 
ing the  low  water  the  small  snag-boat  FlorencCf  which  was  loaned  for  the  purpose 
through  the  courtesy  of  Capt.  J.  H.  Willard,  Corps  of  Engineers,  U.  8.  A.,  did  excel- 
lent work  in  lower  Old  River,  clearing  onl  snags  and  logs  and  the  series  of  piling  and 
old  temporary  dikes  that  had  previously  been  constructed  in  attempts  to  maintain  a 
low-water  channel. 
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From  soundings  taken  during  the  lowefjt  stage  it  was  ascertained  that  to  secure  a 
channel  throughout  Old  River  from  the  Mississippi  to  the  deep  water  near  Barbre 
Landing,  with  a  depth  of  5  feet  below  zero  and  a  bottom  width  of  75  feet,  would  have 
required  the  remoyal  of  only  75,000  cubic  yards  and  had  a  dredge  capable  of  work- 
ing during  low  water  in  sandl  stiff  clay,  and  soft  mud  been  available^  this  could  easily 
have  been  effected,  even  witn  a  plant  of  moderate  capacity. 

It  is  at  least  encouraging  to  note  the  apparent  Improvement  in  the  channel  of  lower 
Old  River.  This  channel  was  very  much  better  last  fall  than  it  has  ever  been  befoi^'e  at 
corresponding  stages.  In  only  one  instance  during  the  period  of  four  years  covered 
by  the  records  of  Barbre  gauge  in  this  office  has  the  water  be«n  lower  than  it  was 
in  1891.  In  1887  the  gauge  went  down  to  1.5  feet  below  zero,  and  lower  Old  River 
went  entirely  dry.  It  has  frequently  been  closed  completely  when  the  lowest  stage 
was  considerably  above  the  zero  of  the  gauge.  The  favorable  state  of  affairs  last 
fail  may  have  been  partially  due  to  accidental  causes,  which  resulted  in  maintain- 
ing such  relative  height  between  the  Mi^issippi  and  the  Red  and  Atchafalaya  rivers 
daring  the  falling  stages  as  to  produce  a  denned  current  through  ^ower  Old  River 
for  a  u>ng  period  and  so  prevent  the  deposit  of  sediment,  but  it  is  also  believed  to 
be  attributable  to  a  material  extent  to  influences  which  are  now  permanent  or  fa- 
vorably progressive.  These  influences  are  the  improved  condition  of  the  Tensas 
Basin  levee  system,  which  has  lessened  the  escape  of  the  crevasse  waters  from  the 
Mississippi  into  the  Red  and  Atchafalaya  system  above  Bougere  during  floods;  the. 
growth  of  trees  and  the  increased  deposits  on  the  bars  in  lower  Old  River,  tending  to 
narrow  the  channel,  which  has  a  tendency  to  diminish  the  caving  and  the  trouble 
resulting  from  the  lorcing  up  of  clay  lumps  and  ridges  in  the  bottom  of  the  chan- 
nel j  and  possibly  the  natural  filling  up  of  upper  Old  River,  which  would  have  the 
effect  of  increasing  the  flow  through  tne  lower  Old  River  when  the  conditions  are 
favorable  to  such  flow. 

The  continuation  of  the  levee  system  south  of  Bougere,  its  present  terminus,  is  a 
matter  which  should  receive  early  consideration  in  connection  with  the  improve- 
ment of  navigation  through  Old  River. 

In  high  water  the  Mississippi  now  flows  over  the  western  i>ank  and  into  the  basin 
of  the  lower  Red  for  the  entire  distance  of  7  miles  between  Bougere  and  Union  Point, 
carrying  in  a  large  amount  of  sediment  and  tending  to  maintain  a  condition  of 
equilibrium  between  the  stages  of  the  Lower  Red  and  of  the  Mississippi  and  thus  to 
neutralize  the  current  through  Old  River  and  hasten  the  progress  of  filling  up.  There 
are  also  several  smaller  gaps  between  Union  Point  and  the  mouth  of  Red  River 
through  which  there  is  a  large  escape  in  extreme  hiji^h  water. 

The  Atchafalaya  sill  dams  are  still  in  good  condition  and  no  repairs  were  necessary 
durinff  the  year.  The  levee  between  the  dams  on  the  right  bank  had  shown  weak- 
ness <mring  high  water  of  1891,  requiring  some  work  to  stop  holes  and  repair  damage 
caused  by  sloughing.  After  the  water  went  down  the  repairs  were  completed  and 
a  public  road  crossing  constructed  over  the  levee. 

When  the  work  was  first  started  a  site  was  leased  and  depot  and  store  houses 
established  opposite  Simmesport.  This  was  convenient  to  the  Atchafalaya  sill  dams, 
but  too  far  from  the  principal  part  of  the  work  during  the  construction  of  the  Red 
River  dam  and  dredging  operations  in  Old  Rivers.  A  new  site  near  narbres  Land- 
ing was  therefore  leased  and  the  storehouses  and  property  moved  to  it  during  De- 
cember and  January. 

The  telephone  line  was  completed  during  September  and  has  proved  of  very  great 
value,  particularly  in  ther  high- water  season. 

Extensive  repairs  to  six  of  the  large  barges  and  to  the  steamer  Buby,  besides 
minor  repairs  to  other  portions  of  the  plant,  were  made  during  the  year.  Nearly  all 
of  the  plant  was  employed  on  tiie  work  at  Plaquemine  and  on  levee  duty  when  not 
needed  at  Tumbull  Island.  The  dredge  Menge  was  returned  to  the  Third  District 
in  February,  being  required  at  Vicksburg  and  no  longer  available  in  Old  River  until 
the  low- water  season.  The  dredge  Pah  Ute  and  the  tug  Ci^mstock  were  taken  to 
New  Orleans  for  repairs,  which  are  now  in  progress,  and  all  other  parts  of  the  float- 
ing plant  were  removed  to  New  Orleans,  where  it  can  be  cared  for  with  greater 
economy. 

In  June  2,582  tons  o(  rock  were  borrowed  from  that  stored  on  Turnbull  Island  for 
use  on  the  New  Orleans  Harbor  work,  and  a  like  amount  was  returned  to  Tumbull 
Island  during  April,  1892,  the  expense  of  quarrying  and  delivering  having  been  paid 
out  of  the  allotment  for  New  Orleans  Harbor. 

Observations  were  taken  to  determine  both  the  extreme  low- water  and  the  extreme 
high-water  discharges  of  the  Mississippi  at  Red  River  Landing,  and  of  the  Atcha- 
falaya at  Simmesport.  The  low-water  discharge  at  and  immediately  below  the  Red 
River  dam  was  also  measured. 

During  the  extreme  low  water  a  careful  survey  was  made  to  determine  the  condi- 
tion of  t£e  Red  River  dam,  and  of  the  river  bottom  above  and  below.  The  field 
work  was  under  the  immediate  charge  of  Assistuit  Engineer  W.  G.  Price  until 
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September  20,  when  he  was  placed  in  charge  of  the  work  at  Plaquemine  and  was 
relieved  by  Assistant  Engineer  G.  Ed.  Mott,  who  reipained  in  charge  until  field  work 
was  closed  for  the  season  on  February  12. 

The  gauge  at  Simmesport,  which  was  established  in  connection  with  the  work  on 
the  Atchafalaya  sill  dams,  was  discontinued  on  May  15. 

Under  direction  of  the  Commission  the  officer  in  charge  has  visited  and  examined 
dniring  the  year  most  of  the  largest  dredging  plants  in  the  United  States  and  corre- 
sponded with  a  number  of  persons  owning,  operating,  or  manufacturing  large  dredg- 
ing apparatus  in  this  country  and  abroaa.  It  having  been  decided  to  procure  a 
dredging  plant  of  the  largest  capacity  practicable  and  of  the  most  approved  pattern 
for  the  work  of  opening  Old  River,  specifications  were  prepared  and  advertisements 
for  proposals  issued  on  June  1,  1892,  bids  to  be  opened  August  1. 

RED  AND  ATCHAFALAYA  RIVERS. 

Money  staiemenvt. 

July  1, 1891y  balance  unexpended $147,109.28- 

May  8, 1892,  transferred  from  Vicksburg  Harbor 8, 000. 00 

May  4, 1892,  transferred  to  New  Orleans  Harbor 1 8, 000. 00 

142, 109. 28 

May  31,  1892,  expended  during  fiscal  year  to  date $52, 241. 70 

May  12, 1892,  funds  not  called  lor  by  x)crsoi)8  who  have  signed 

payrolls. 4.15 

52,237.55 

MaySl,  1892,  balance  available.. 89,871.73 

In  Treasury  United  States 90,000.00 

Due  other  works 128. 27  , 

Available 89,871.73 

Amount  that  can  be  profitably  expended  during  fiscal  year  endin":  ,Iime 
30.1894 ^ \ 350.000.00 

Assistant  Engineer  Mott's  report  covering  the  field  operations  for  the  year  is  as 
follows : 

Merrick,  La.,  March  i,  1892, 

Sir  :  I  have  the  honor  to  submit  the  following  report  on  the  work  of  improvement 
at  the  junction  of  the  Mississippi,  Red,  and  Atchafalaya  rivers  from  June  1, 1891,  to 
February  29,  .1892.    The  conditions  existing  on  the  former  date  were  as  follows : 

Upon  the  sill  for  the  Red  River  Dam  two  full  courses  of  crib  mats  and  a  portion 
of  a  third  course  had  been  sunk  and  well  ballasted  with  rock,  54,000  square  feet  of 
mats,  sufficient  to  complete  the  third  course,  w^re  on  hand  awaiting  a  stage  of  water 
when  it  would  be  safe  to  sink  them^  the  lowest  point  of  the  crest  of  the  dam  was 
7^-  feet  below  Barbre's  zero,  and  there  was  a  mean  depth- of  5  feet  below  zero  for  a 
width  of  96  feet.  Constant  dredging  in  lower  Old  River  had  greatly  improved  the 
channel,  while  the  considerable  amount  of  dredging  done  jn  upper  Old  River  had 
proved  of  little  or  no  benefit;  the  route  for  the  canal  from  upper  Old  River  through 
Carrs  Point  to  the  Mississippi  River  had  been  surveyed,  partially  cleared,  and  some 
slight  dredging  done  at  the  Old  River  end.  The  plant  was  in  laying  up  quarters  at 
the  head  of  Turnbull  Island  and  was  in  good  condition  with  the  exception  of  the 
barges  which  were  undergoing  repairs.  A  telephone  line  between  West  Melville,  on 
the  Texas  and  Pacific  Railroad,  and  the  head  of  the  Atchafalaya  River  was  in 
course  of  construction. 

Red  River  Dam. — ^The  eight  mats  (51,500  square  feet)  which  remained  on  hand 
from  last  season  were  sunk  as  the  third  course  on  the  dam  in  the  latter  part  of  June: 
the  shore  end  began  at  a  point  20  feet  on  Barbres  gauge  on  the  TumbuU  Island 
side  and  stretched  out  on  the  dam  496  feet,  being  ballasted  with  927  tons  of 
rock:  this  course  overlaid  the  other  two  courses  and  the  small  part  of  the 
third  course  which  had  been  sunk  the  previous  fall,  and  raised  a  portion  of  the  crest 
of  the  dam  to  3  feet  on  Barbres  gauge;  there  was,  however,  a  low  place  near  the 
center  about  120  feet  wide,  the  lowest  point  of  which  was  3  feet  below  Barbres  zero ; 
the  eastern  end  of  the  mats  was  ])lacod  well  up  on  the  bank  to  sustain  it  and  pre- 
vent  sloughing.  The  remaining  mat  (2,480  square  feet)  was  sunk  above  the  unper 
edge  of  the  dam  on  the  left  bank  as  a  shore  protection  to  prevent  caving.    There 
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were  cut  and  delivered  in  Jane  and  Jnly  907  cords  of  willows,  from  which  were  con- 
structed eight  crib  mats  68  by  80  by  3  feet ;  these  were  sunk  in  Aujrast  on  the  west- 
em  end  of  the  dam,  the  shore  end  beginning  at  a  point  20  feet  on  Siarbre  gauge  and 
reaching  out  544  feet  on  the  dam ;  they  were  ballasted  with  732  tons  of  rock ;  there 
was  a  gap  of  90  feet  between  the  river  ends  of  this  course  and  the  third  course,  which 
had  been  sunk  from  the  left  bank;  these  courses  were  composed  of  mats  68  feet  wide, 
wired  together,  and  were  sunk  as  one  continuous  mat  across  the  current;  this  work 
was  completed  on  August  10.  An  order  was  riaceivcd  on  September  1  to  remove  a 
section  of  the  upper  course  of  mats  in*  the  center  of  the  river  tor  a  distance  of  300  feet 
in  order  to  give  a  low- water  channel  of  that  width  and  5  feet  below  Barbre  zero ; 
an  attempt  was  made  to  blow  out  the  section  with  dynamite,  a  large  quantity  being 
used,  but  charges  of  100  pounds  produced  no  effect  other  than  to  settle  the  work 
more  compactly ;  a  heavy  anchor  was  then  dragged  over  the  section  from  the  upper 
to  the  lower  side  of  the  dam,  which  had  the  desired  effect,  but  the  method  was  Blow ; 
a  dredge  fitted  with  a  Hay  ward  bucket  was  finally  procured  and  the  cut  easily  made» 
A  section  260  feet  wide  and  4  feet  deep,  containing  83,200  cubic  feet  of  material,  was 
removed  (the  upper  course  only  being  cut  away)  and  gave  a  channel  5  feet  below 
Barbres  zero ;  the  willows  floated  away  and  the  rock  ballast  was  spread  on  the  apron 
below ;  through  this  opening  boats  had  no  difficulty  in  passing  until  the  water  had 
fallen  to  2^  feet  on  Barbre  ^auge;  at  lower  staees  the  dredge  Menge,  which  had 
been  previously  located  in  mid  stream  above  the  dam.  pulled  several  boats  over 
without  difficulty;  at  the  lowest  stage  of  the  river,  1  foot  below  Barbre  zero,  Old 
River  was  entirely  elosed  and  boats  could  not  reach  the  dam,  but  could  have 
passed  over  it  with  the  assistance  of  the  dredge  even  at  that  low  stage.  In  Decem- 
ber the  remaining  portion  of  the  west  end  of  tne  third  course  of  mats,  a  small  section 
containing  19,200  cubic  feet,  was  removed  by  dredging  and  there  is  now  an  opening 
over  the  center  of  the  dam  450  feet  wide,  almost  all  of  which  has  a  depth  of  5  feet 
below  Barbre  zero,  ^bout  one-fourth  of  the  third  course  of  mats  remains  intact  on 
the  eastern  end  of  the  dam. 

Upper  Old  Biver. — ^The  dredge  Pah-Ute  began  work  in  upper  Old  River  on  June  5, 
the  dredged  material  being  deposited  at  one  side  of  the  out,  and  on  the  21-6t,  *the 
depth  of  water  being  too  great,  the  dredge  was  removed  and  laid  up  at  the  head  of 
Turnbull  Island,  18,921  cubic  yards  having  been  excavated.  On  June  9  the  dredge 
Menge  was  put  to  work,  and  by  the  18th  of  July  had  removed  and  deposited 'on  one 
side  of  the  cut  50,553  cubic  yards  of  soft  mud;  the  water  then  being  too  high,  it 
was  taken  to  the  head  of  Turnbull  Island  and  laid  up.  Both  these  dredges  were  in 
first-elass  condition,  and  durine  the  time  of  their  service  did  very  cheap  work. 

The  semiliquid  character  of  the  deposit  in  the  bottom  of  upper  Old  River,  be- 
tween the  junction  of  the  three  chutes  and  the  foot  of  Tumbiul  Island,. is  shown 
bv  the  fact  that  when  the  bed  of  the  river  was  dry  no  traces  of  the  large  amount 
of  dredging  which  had  been  done  could  be  discerned. 

Lowm"  Ola  Biver. — On  August  31  the  dredge  Menge  began  operations  cleaning  out 
the  channel  in  lower  Old  Kiver,  between  Ash  Cabin  and  Dead  Tree,  depositing  the 
material  excavated  on  one  side  of  the  cut,  and  continued  work  until  September  22, 
when  the  water  became  so  shoal  that  the  dredge  was  with  difficulty  removed  and 
placed  above  the  Red  River  Dam;  44,638  cubic  yards  of  clay  were  removed  during- 
that  period,  and  the  work  done  was  of  great  benefit  during  low  water;  the  dredge 
Pah-ute  was  at  once  substituted  for  the  Menge,  and  succeeded  until  October  17  In 
keeping  open  the  channel  for  light-draft  boats  even  when  the  water  was  below  the 
zero  01  Barbre  gauge;  24,500  cubic  yards  of  material  were  removed  and  a  long  line 
of  channel  kept  open.  The  river  near  the  Mississippi  end  had  by  this  time  become 
nearly  closed  witn  soft  mud  and  sand,  preventing  the  Vater  from  getting  in  Old 
River.  The  dredge  was,  therefore,  moved  to  the  second  crossing  on  the  18th,  and  in 
three  days'  time  a  cut  2,000  feet  long  had  been  made  towards  tne  Mississippi,  2,600 
cubic  yards  of  semiliquia  mud  and  sand  was  removed  which,  owing  to  its  character, 
slid  back  almost  as  fast  as  it  was  cut  out,  and  as  the  water  still  continued  to  fall  the 
dredge  was  removed  and  laid  up  in  the  deep  water  at  the  foot  of  Turnbull  Island ; 
the  dredge  had  been  pushed  to  its  utmost  capacity,  and  had  been  at  work  for  30 
days  without  the  slightest  cessation  for  repairs;  the  hull  forward  was  leaking  badly, 
and  repairs  were  greatly  needed.  During  this  same  period  a  cut  was  made  through 
the  sand  bar  at  tne  mouth  by  a  dredge  fitted  with  a  Hay  ward  bucket,  making  a 
channel  6  feet  deep  and  40  feet  wide ;  this  dredge  then  continued  on  to  the  second 
crossing,  and  began  digging  to  connect  with  the  Pah-  Utey  the  conditions  being  the 
same  as  those  affecting  the  Pah-  Ute»  The  attempt  was  abandoned  after  3  days'  work, 
there  being  danger  that  the  dredge  would  be  caught  and  remain  in  Old  River  for  a 
long  period.  The  material  remov^  by  this  latter  dredge  was  9,500  cubic  yards,  and 
it  compared  very  unfavorably  with  both  the  Menge  and  Pah-  Ute  in  economy  and 
oeleri^  and  capacity  for  handling  this  kind  of  material.  Barbre  gauge  at  this  time 
read  three-tentns  below  zero 

Daring  the  latter  part  of  September  and  first  part  of  October  steamboats  ex- 
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perienced  much  difficulty  from  an  aconmnlation  of  sand  near  the  Atohafalaya  end  of 
lower  Old  River,  and  ae  there  was  a  fair  current  from  the  MlBsiseippi  an  attempt  was 
made  to  scour  tnis  sand  by  refilling  and  enlarging  six  of  the  old  pile  dikes  on  the 
TumbuU  Island  side  and  building  three  new  ones.  The  effeot  was  at  first  good,  the 
contraction  of  the  channel  having  a  marked  effect  on  the  sand  reefs ;  but  their  effi- 
ciency was  soon  marred  by  a  slight  rise  from  the  Red  River,  which  checked  the  cur- 
rent. These  dikes  and  many  of  the  old  piling  in  Lower  Old  River  have  since  been 
removed  by  dredging. 

The  steamer  FUtrenoe,  which  had  been  borrowed  from  Capt.  J.  -H.  Willard,  Corps 
of  Engineers,  U.  S.  Army,  was  employed  during  October  in  removing  snags  near  the 
Mississippi  end  of  Old  River  and  old  pile  dikes  between  Chandler  Crossing  and  Ash 
Cabin,  which  has  greatly  improved  navigation.  The  Florence  also  did  considerable 
washing  in  the  second  crossing.  Navigation  in  Old  River  for  large  steamboats  was 
suspended  on  October  6,  Barbres  gauge  then  reading  2  feet  above  zero,  but  boats  of 
light  draft  continued  to  pass  through  until  the  SOtn,  when  Barbre  gauge  read  two- 
tenths  below  zero,  and  all  navigation  was  suspended.  The  river  was  at  no  time  en- 
tirely dry,  there  being  never  less  than  1  foot  of  water  in  the  shoalest  places,  although 
on  November  8  the  gauge  readings  were  as  follows:  Red  River  Landing,  1.4  above 
zero,  and  Barbre,  1.0  below  zero.  On  November  27  navigation  was  resumed,  heavy 
rains  causing  a  rapid  rise  of  the  river  with  a  strong  current  in  from  the  Mississippi. 
Navigation  was  suspended  and  resumed  at  a  much  Tower  stage  of  water  this  season 
than  in  1887,  the  last  preceding  low- water  year. 

Duriuff  low  water  experiments  were  made  in  pumping  the  semiliquid  deposit  in 
Upper  Old  River.  A  centrifugal  pump  with  6-ihch  suction  was  used,  and  at  a  mod- 
erate rate  of  speed  70  per  cent  of  mud  was  raised  and  discharffed  through  the  pump ; 
experiments  in  sand  were  not  as  satisfactory,  on  account  of  the  rigid  suction. 

On  December  19  the  dredge  Menge  was  again  put  to  work  near  Ash  Cabin,  but  on 
the  third  day  one  of  the  cranes  gave  way,  and  as  extensive  repairs  would  be  neces- 
sary before  the  dredge  could  be  again  used,  it  was  towed  to  the  depot  and  laid  up. 
The  material  excavated  at  this  time  was  5,480  cubic  yards. 

Owing  to  the  extreme  low  water  of  this  season  it  was  impossible  to  prevent  cessa- 
tion of  navigation  through  Old  River,  the  attempt  to  keep  it  open  being  attended 
with  many  difficulties.  It  was  of  the  utmost  importance  to  remove  the  mud  lumps 
in  the  vicinity  of  Ash  Cabin,  where  the  channel  was  very  narrow  and  crooked,  and 
it  was  often  necessary  to  move  the  dredge  over  1,000  feet  by  hand  to  a  wider  place 
in  order  that  boats  might  pass  by.  This  necessitated  pulling  back  into  place  again, 
and  much  time  was  lost,  and  as  the  steamer  Ruby  could  not  get  into  Old  River  it 
was  necessary  to  handle  the  dredges  entirely  with  their  own  power,  and  to  supply 
them  with  fuel  and  material  was  a  very  difficult  matter. 

Sill  dams  on  the  Atcha^alaya, — ^No  work  has  been  done  on  these  dams  since  the  slight 
repairs  of  last  season,  but  an  exalnination  made  during  low  water  showed  them  to 
be  in  good  condition  and  well  silted  up.  Considerable  sloughing  had  occurred  to 
the  levee  on  the  right  bank  between  Dams  1  and  3  during  the  last  high  water, 
it  was  therefore  repaired  and  enlarged  and  a  roadway  built  over  it  at  the  landing  in 
July. 

Mieoellaneeue. — ^The  repairs  to  the  six  large  barges  were  completed  in  September, 
and  as  fast  as  repaired  they  were  transferred  to  Plaqnemine,  La.  The  plant  received 
such  minor  repairs  as  were  necessary  to  keep  it  in  good  condition,  and  false  bottoms 
were  put  in  the  bins  of  the  four  scows,  making  them  serviceable  as  coal  or  rock 
barges.  The  entire  plant  was  transferred  to  the  depot  at  Simmesport  on  August  12, 
and  the  location  at  tne  head  of  Tumbull  Island  abandoned. 

On  July  15  the  launch  'AlaeJca  was  transferred  to  levees  below  Red  River.  On 
September  20  Assistant  Engineer  W.  G.  Price,  who  had  been  in  local  charge  of  this 
work  up  to  that  time,  was  transferred  to  Plaqnemine,  with  the-  plant  belonging  to 
this  work,  the  steamer  Buby,  quar terboat  Gamma,  four  scows  and  three  old  barges  being 
left  at  the  depot;  I  then  assumed  local  charge  at  this  station  as  directed.  On  Sep- 
tember 24  the  qnarterboat  Gamma  was  transferred  to  levees  above  Red  River;  on 
November  28  the  dredge  PaJ^Ute  was  sent  to  New  Orleans  for  repairs:  on  January 
24  the  steamer  Buby  was  transferred  to  levees  above  Red  River.  On  February  13  the 
dredge  Menqe  was  returned  to  Capt.  Townsend,  who  had  loaned  it  to  this  work  from 
the  tnird  district.  The  four  scows  and  three  old  barges  were  sent  to  New  Orleans, 
which  completed  the  transfer  of  the  entire  floating  plant  belonging  to  this  work. 

During^  June,  1,688  additional  tons  of  rock  were  delivered  from  the  quarry  for 
Plaqnemine,  and  from  the  stone  at  the  head  of  Tumbull  Island  2,632  tons  have  since 
been  transferred  to  New  Orleans  Harbor. 

The  telephone  line  between  West  Mellville  and  the  head  of  the  Atchafalya  River 
was  completed  on  Joly  14,  and  a  cable  was  laid  across  the  Atohafalaya  at  Simmesport 
in  September,  which  now  gives  a  continuous  li^e  of  communication.  The  line  was  re- 
paired and  at  several  points  moved  inside  o(  ^e  newly  constr^Qted  levees  in  Decern^ 
per,  aii4  i%  i«  pow  i»  good  working  order. 
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During  December  and  January  the  location  of  the  depot  was  changed  from 
Simmsport  to  Barbre  Point,  at  the  head  of  the  Atchafalaya;  the  buildings  and 
property  were  moved,  new  buildings  erected,  and  the  property  stored  at  the  new  lo- 
cation, the  two  old  barges  and  four  scows  being  utilized  in  making  the  transfer.  This 
work  having  been  completed  on  February  VJ,  the  depot  was  left  in  charge  of  two 
watchmen. 

SurveySf  gauges,  and  observations, — ^Permanent  discharge  sections  have  been  estab- 
lished at  Simmsport  and  Red  River  Landing,  La.  The  One  at  Simmsport  was  moved 
upstream  and  located  between  the  two  dams.  The  one  at  Red  River  Landing  was 
altered  to  a  line  at  right  angles  with  the  current. 

During  extreme  low  water  five  discharge  measurements  were  taken  at  Red  River 
Landing,  three  at  Simmsport^  two  Just  below  the  Red  River  Dam,  and  two  on  the 
Red  River  Dam^  resulting  as  follows:  ^ 

In  the  Mississippi  Biver,  at  Bed  Biver  Landing,  La. 

IB.  J.  Oliveira,  observer.] 


Direction  and  force  of  wind. 


Light,  downstream 
Li^ht,  upiatream . . . 
Brisk,  upstream. . . 

Do 

Do 


Date  of 
observa- 
tion. 


Oct.  15 
Oct.  16 
Oct.  17 
Nov.  21 
Nov.  22 


Total 
area. 


Sq./eeL 
54,021 
64,452 
52,481 
58,768 
55,101 


Keaa 

velocity. 


FeeL 
2.722 
2.558 
2.541 
2.438 
2.587 


Discharge 
per  second. 


(hMefett. 
147,059 
139,304 
133,204 
131,007 
142,522 


SediUver 

Landing 

gauge. 


Feet. 


2.10 
2.00 
1.92 
1.65 
3.05 


In  the  Atchafalaya  Biver,  at  Simmesport,  £a. 
[R.  Y.  Brigga,  observer.] 


Direction  and  force  of  wind. 


Strong,  downstream 

Light,  upstream 

Strong,  upstream . . . 


Date  of 
observa- 
tion. 


Oct.  18 
Oct.  22 
Nov.  20 


Total 
area. 


Sq.  feet. 
20,288 
20,626 


Kean. 
velocity. 


Feet. 
0.729 
.740 


Discharge 
per  second. 


Cfubiefeet. 
14, 791 
15,200 


Simmes- 
port gauge. 


Feet. 
-0.15 
-0.55 


In  the  Bed  Biver,  below  the  Bed  Biver  Dam, 

■ 

[G.  Ed.  Mott,  observer.] 


Direction  and  force  of  wind. 


Light,  upstream . 


liigni 
Cfldm 


Date  of 
observa- 
tion. 


Oct.   22 
Nov.    6 


Total 
area. 


Sq./eet. 

10,930 

9,480 


Mean 
velocity. 


Feet. 
1.094 
.783 


Discbarge 
per  second. 


OubicfeeL 

11,968 

7,373 


Barbre 
gauge. 


Feet. 
-0.2 
-0.9 


In  the  Bed  Biver j  on  the  Bed  Biver  Dam, 
[G.  Ed.  Hottj  observer.] 


Direction  and  force  of  wind. 


Calm... 
Do 


Date  of 
observa- 
tion. 

Total 
aroa. 

Mean 
velocity. 

Oct."  27 
Nov.    6 

fiq./eet. 
2,742 
1,646 

Feet. 
3.98 
4.58 

Discharge 
per  second. 


Cubic  feet. 
10, 915 

7,544 


Sugar- 
house 
gauge. 


Feet. 


2.1 
1.07 
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In  October  a  survey  was  made  of  the  Red  River  Dam.  Twenty-two  sections  at 
right  angles  to  the  dam  extending  from  a  line  500  feet  above  the  dam  to  a  line '500 
feet  below  the  dam^ere  sounded  and  leveled,  and  cross  sections  at  the  extreme  ends 
of  these  lines  were  sounded,  and  3  lines  of  levels  were  run  longitudinally  over  the 
dam.    The  water  being  at  its  lowest  stage,  the  results  were  good. 

The  twelve  gauges  at  Red  River  Landing  and  Simmesport,  La.,  in  use  during  the  last 
high  water  for  slope  observations  have  been  connected  with  lines  of  precise  levels. 
The  following  are  the  minimum  gauge  readings  during  the  past  low  water :  Novem- 
ber 13,  Red  River  Landing,  0.9  j  November  7  and  8,  Barbre,  — 1.0;  November  7, 
Sugar  House,  0.1;  November  8,  Simmesport,  —  1.6 

Statement  of  cost  of  the  different  parts  of  the  work. 

RED  KIVER  DAM. 

• 

Sinking  218,624  cubic  feet  of  mats  on  hand  from  last  season $895. 80. 

Constructing  and  sinking  130,560  cubic  feet  of  mats,  including,  907  cords 

of  willows  cut  and  delivered 2, 106. 99 

Care  in  keeping  mats  afloat ^ 189. 00 

Value  of  mat«  on  hand  from  last  season 5, 872. 73 

Value  of  1,703.6  tons  of  rock  used  in  sinking,  at  $3.11 5, 298. 19 

3S6,181  cubic  feet  of  material  in  place  this  season,  at  ^.68  cents 14, 362. 71 

Cost  of  removing  102,400  cubic  feet  from  dam * 1, 195. 68 

Value  of  rock  on  hand 16,992.98 

Previous  cost  of  dam 79,000.43 

Cost  of  dam  to  date Ill,  551. 80 

Total  2,128,409  cubic  feet,  of  material  placed  in  dam  at  3.59  cents 76. 464. 29 

UPPER  OLD  RIVER. 

Dredge  Pah-  Ute  excavated  18,921  cubic  yards,  at  2.7  cents. *    511. 48 

Dredge  Menge  excavated  117,398  cubic  yards,  at  1.15  cents \        1, 347. 31 

Cost  of  repair^  to  dredges,  services  of  steamboats,  etc 294. 03 

Total  136,319  cubic  yards,  etc.,  at  1.57  cents .. .  -- 2, 152. 82 


I 


,,     .  LOWER  OLD  RIVER. 

Dredge  Pah-  Ute  excavated  23,002  cubic  yards,  at  3.5  cents 813. 87 

Dredge  Menge  excavated  54,291  cubic  yards,  at  3  cents 1, 628. 60 

•  Dredge  with  Hayward,  13,179  cubic  yards,  at  13.66  cents 1, 800. 60 

Cost  of  repairs  to  dredges,  services  of  steamboats,  etc 953. 97 

Total,  90,472  cubic  yards  excavated,  at  5.74  centfe 5, 197. 04 

Cost  of  construction  and  repair  of  pile-drivers 866. 39 

Total  cost 6,063.43 

SILL  DAMS  IN  TUE  ATCHAFALAYA. 

Cost  of  repairing  and  enlarging  levee  at  Simmesport i i . .  911. 86 

TELEPUONK  LINE. 

Cost  of  construction  this  season '. 2,180.29 

Previous  cost '1,830.30 

Total  cost 4,010.59 

SURVEYS,  GAUGES,  AND   OUSiniVATIONS. 

Cost  this  season 525. 75 
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CON8TKUCTION. 

Cost  of  supervision,  including  subsistence  and  services  of  boats $4, 283*  54 

Cost  of  care  of  plant,  including  subsistonoo  and  services  of  boats 9, 915. 44 

Cost  of  repairs  to  plant,  including  subsistence  and  services  of  boats 14, 336. 90 

Cost  of  steamere  Vhen  assigned  to  no  particular  part  of  work 1, 282. 34 

Cost  of  Red  River  Dam  this  season 15, 558. 39 

Cost  of  Upper  Old  River  this  season 2,152.82 

Cost  of  l-iower  Old  River  this  season 6, 063. 43 

Cost  of  repairing  levees  at  Simmesport 911.86 

Cost  of  telephone  line  thia  season 2, 180. 29 

Total .56,685.01 

6UBB1STENGE. 

Cost  of  cooking  and  serving  rations 1,998.47 

(Cost  per  ration,  13  cents.) 

Regular  rations  furnished $13, 782 

Extra  ration^  furnished 20 

Cooks,  etc.,  rations  furnished 1,598 

Total  rations  furnished 15,400 

Value  of  subsistence  stores  consumed 6,224.51 

(Cost  per  ration,  40  cents.) 

Value  of  15,400  rations  furnished,  cooked,  and  served 8, 222. 98 

(Cost  per  ration,  53i  cents.) 
Cost  of  tug  Cfmstock  while  in  conunission,  including  fuel,  material,  etc., 

107  days,  at  $20.89  per  day 3,285.10 

Cost  of  steamer  Buby  while  in  commission,  inoluding  fuel,  material,  etc., 

207  days,  at  $15.90  per  day - 3,291.93 

Cost  of  launch  Alaska  while  in  commission,  including  fuel,  material,  etc., 

6day8,  at  $12.90  per  day 77.39 

Cost  of  dredge  Pak-Ute  while  in  commission: 

Excavate  in  Lower  Old  River,  23,002  cubic  yards,  at  3.5  cents 813. 87 

Excavated  in  Upper  Old  River,  18,921  cubic  yards,  at  2.7  cents 511. 48 

Excavated  a  totarl  of  41,923  cubic  yards,  at  3.16  cents. . .  ^ 1. 325. 35 

Cost  of  dredge  Menge  while  in  commission : 

Excavated  in  Lower  Old  River,  54,291  cubic  yards,  at  3  cents 1, 628. 60 

Excavated  in  Upper  Old  River,  117,398  oubic  yards,  at  1.15  cents 1, 347. 31 

Excavated  a  total  of  171,689  cubic  yards,  at  1.73  cents 2, 975. 91 

Cost  of  repairs  to  dredge 977. 52 

Total 3,953.43 

(Cost  per  cubic  yard,  2.3  cents.) 

Cost  of  work  done  for  New  Orleans  Harbor 45.27 

Value  of  rock  transferred  to  New  Orleans  Harbor 7, 874. 52 

Total 8,919.79 

Cost  of  rock  for  Plaquemine,  La 276.80 

Previous  cost 15,879.90 

Total 16,156.70 

Cost  of  labor  and  services  of  boats  for  Plaquemine 144.78 

Value  of  subsistence  store  transferred 173. 02 

Value  of  fuel  transferred 210.00 

Value  of  material  transferred 1, 238«^4 

Total 1,766.04 

Very  respectftilly,  your  obedient  servant, 

G.  Ed.  Mott, 

As9\%iant  JEngineer, 
Lieut.  John  Millis, 

Corps  of  EngineerBf  U.  S.  A. 

ENG  92 202 
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NEW  ORLEANS  IIAilBOR. 

The  city  of  New  Orleans,  with  its  various  suburbs,  lies  on  both  banks  of  the  Mis- 
sissippi River  at  a  distance  inland  of  104  miles  from  the  South  Pass.  This  pass  is 
the  only  one  of  the  jiumerous  mouths  of  the  river  having  sufficient  depth  of  water  to 
admit  seagoing  vessels  of  deep  draft,  and  it  therefore  is  the  entrance  from  seaward 
to  the  Mississippi  River  and  the  harbor  of  New  Orleans.  The  city  is  the  metropolis 
of  the  South,  and  besides  being  the  most  important  seaport  on  the  Gulf  of  Mexico, 
it  stands  first  among  the  towns  on  the  Mississippi  in  the  commercial  importance  of 
its  river  traffic.  It  ranks  seventh  among  the  ports  of  the  United  States  in  the  value 
of  its  imports,  while  in  the  value  of  its  exports  it  is  t>nly  exceeded  by  New  York 
City. 

The  Ne\V  Orleans  Harbor,  as  at  present  developed,  consists  solely  of  a  length  of 
about  13  miles  of  the  Mississippi  River,  which  here  has  an  average  width  of  about 
2,200  feet,  and  it  comprises  four  comparatively  straight  reaches  of  various  lengths 
and  four  curv«e  or  bends.  Two  of  these  bends,  the  one  at  Algiers  Point  and  the 
one  at  CarroUton,  are  quite  abrupt,  the  radius  of  curvature  in  the  former  being 
al)out  equal  to  the  width  of  the  river,  and  the  change  in  direction  bein^  more  ttian 
iMP.    The  depth  of  the  river  is,  in  general,  ample  for  the  purposes  of  navigation. 

The  entire  country  in  the  vicinity  is  of  alluvial  formation  and  is  conseqaeutly  low 
and  fiat,  beinghi^hest  along  the  river  bank  and  havinc  a  gentle  slope  back  toward 
the  swamps.  During  floods  the  river  reaches  a  height  of  5  or  6  feet  above  the  highest 
ground  in  the  city,  and  the  levees,  which  are  essential  for  the  prevention  of  overflow, 
are  as  a  rule  necessarily  built  close  to  the  river  bank  in  order  to  meet  the  require- 
ments of  the  various  interests  along  the  water  front. 

The  construction  of  regular  docks,  or  slips  and  piers,  along  the  water  front  is  as 
a  rule  impracticable,  owing  to  the  variation  in  height  of  water,  the  unstable  nature 
of  the  banks,  the  swift  current,  and  the  tendency  to  deposit  large  quantities  of  silt. 
The  water  front  is  therefore  occupied  principally  by  continuous  wharves,  to  which 
vessels  must  moor  alongside ;  and  since  there  are  no  good  anehorage  grounds,  owing 
to  the  current  and  the  great  depth  of  water, -the  conditions  generally  in  the  harbor 
are  such  as  to  re<]^uiro  an  unusual  development  of  water  front  to  accommodate  a  given 
aiuoRut  of  shipping. 

Although  the  condition  of  the  river  and  of  its  banks  here  is  one  of  comparative 
stability  when  contrasted  with  the  extraordinary  changes  which  often  occur  further 
upstream,  the  damage  that  results  from  even  slight  changes  of  the  river  in  a  port 
like  New  Orleans  becomes  serious.  In  general  the  action  of  the  river  is  to  erode  or 
cut  away  and  cause  caving  or  sliding  down  of  the  banks  in  the  consave  shore  at  the 
l>ends  and  for  some  "distance  below  them,  resulting  in  the  destruction  of  wharves, 
levees,  streets,  and  sometimes  of  sheds  and  buildings.  Where  this  action  occurs  on 
one  bank  a  deposit  of  sediment  and  consequent  shoaling  and  damage  to  the  water 
front  oil  the  opposite  shore  usually  takes  place  also.  In  certain  loealities  similar 
destructive  effects  have  been  produced  in  tne  straight  reaches  also  by  the  caving  of 
the  banks,  due  partly  to  the  weight  of  masses  of  sediment  deposited  during  high 
water,  which  when  deprived  by  the  falling  river  of  the  support  which  ttie  water 
afforded  during  flood  time,  causes  large  portions  of  the  bank  to  crack  off  and  slide 
down.  This  action  usually  takes  place  only  during  falling  water,  but  the  destruc- 
tive effects  in  the  bends  goes  on  to  a  greater  or  less  extent  at  all  stages  of  the  water, 
and  in  addition  to  the  immediate  damage  on  the  water  front  there  is  the  danger  of 
much  more  serious  disaster  resulting  from  the  breaking  of  the  levee  during  high 
water  and  the  flooding  of  the  city. 

The  object  of  the  works  of  improvement  in  New  Orleans  Harbor  is  to  check  and  if 
possible  prevent  the  detrimental  action  of  the  river  as  above  described,  and  to  main- 
tain the  river  bed  and  banks  in*  a  condition  of  i>ermanency. 

Under  the  approved  project  the  work  now  in  progress  to  accomplish  the  above 
objects,  consists  in  the  construction  of  submerged  inclined  spur  dikes  along  the 
caving  banks,  which  extend  out  normally  to  the  bank  line  at  intervals  of  from  500 
to  1,600  feet. 

Each  spur  dike  rests  on  a  wide  mattress  made  of  willows,  brush,  and  timber,  which 
is  sunk  in  place  by  bein^  loaded  with  stono,  and  which  is  intended  to  prevent  any 
scouring  action  on  the  nver  bottom  by  eddies  or  local  currents  which  may  be  pro- 
duced by  the  dike.  On  this  mattress  the  dike  is  built  up  by  sinking  successive  layen 
of  mattresses  or  cribs  of  diminishing  widths,  the  construction  of  which  is  similar  to 
that  of  the  foot  mattress,  except  that  they  are  made  thicker.  The  work  is  so  planaed 
that  the  top  of  the  completed  dike  at  the  shore  end  will  be  below  low- water  line, 
and  the  crest  of  the  dike  has  an  approximately  regular  slope  of  about  3  horizontal 
i>o  I  vertical,  its  outer  end  resting  on  the  rivoV  bottom  in  deep  water.  In  tiie  vicin- 
ity of  wharves  and  docks  the  crest  of  the  dike  is  placed  low  enough  so  it  will  not 
interfere  with  vessels;  but  in  other  localities  the  crest  has  been  continued  up  to  and 
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Tuiited  with  the  crest  of  the  levee  or  the  bftnk  by  an  earth  embankment  paved 
with  stone. 

Those  structures  are  designed  to  check  the  velocity  of  the  cnrrent  along  the  shore, 
and  thus  diminish  the  erosion  and  caving  of  the  bank,  and  cause  deposit  of  sediment 
and  the  restoration  of  the  bank  line. 

In  certain  localities  their  direct  effect  in  bracing  up  the  bank,  and  so  preventing 
the  oavine  which  is  liable  to  take  place  during  the  falling  of  the  river,  is  also  be- 
lieved to  be  beneficial,  at  least  locally. 

When  this  form  of  structure  is  used,  where  the  existing  slope  of  the  submerged 
portion  of  the  river  bank  is  not  steep,  the  foot  mattress  probably  becomes  the 
most  important  part  of  the  spur,  and  the  dikes  act  more  as  an  interrupted  bank  re- 
vetment. 

The  following  work  of  improvement,  in  general  accordance  with  the  project  as 
above  outlined,  nad  been  done  prior  to  July  1,  1891 : 

A  continuous  mattress,  about  400  feet  in  length,  had  been  placed  just  above  the 
caving  bank  in  CarroUton  Bend,  but  this  form  of  protection  was  afterwards  aban- 
doned. 

Three  spur  dikes  had  been  built  in  the  CarroUton  Bend,  two  in  the  Greenville 
Bend,  six  in  the  Gouldsboro  Bend,  and  four  in  the  Third  District  reach.  Surveys 
to  determine  the  condition  of  work  already  completed  and  for  the  preparation  of 
plans  for  continuing  the  work  had  been  made,  and  several  of  the  barges  and  other 
portions  of  the  plant  had  been  repaired  or  extensively  rebuilt. 

All  the  completed  work  remained  in  place  and  served  the  purpose  for  whidti  it 
was  constructed,  except  that  considerable  local  caving  took  place  in  Carrolljron 
Bend,  after  the  completion  of  Dikes  3,  4,  and  5,  and  an  eddy  seemed  to  be  formed 
between  Dikes  4  and  5.  A  portion  of  the  wharf  and  shed  of  the  Louisville,  New 
Orleans  and  Texas  Railroad,  at  the  head  of  Dike  No.  4,  was  destroyed  by  the  caving. 

During  the  high- water  season  in  March,  1891,  a  large  crevasse  occurred  in  the 
levee  between  the  two  dikes  in  the  Greenville  Bend,  but  so  far  as  can  be  ascertained 
by  soundings,  no  ii^nry  resulted  to  the  dikes. 

At  the  beginning  of  the  year  operations  were  resumed  in  the  Third  District  reach, 
in  accordance  with  the  plan  submitted  in  pursuance  of  the  general  project  and  ap- 
proved by  the  Commission.  Four  spur  dikes  had  been  built  in  1889,  on  the  left  bank 
near  the  Ursuline  Convent.  In  this  locality,  and  for  some  distance  above,  the  levee 
is  immediately  on  the  river  bank,  and  a  street  passes  along  parallel  to  the  river  and 
Just  back  of  the  levee.  In  several  places,  caving  had  taken  place,  necessitating  the 
construction  of  ''  run-arounds,"  or  ^'horsershoes/'  m  the  levee,  projecting  into  the 
street.  A  complete  interruption  of  the  street  and  the  ultimate  destruction  of  buildings 
and  wharves,  was  threatened.  The  project  for  continuing  the  work  contemplated, 
building  six  more  dikes,  covering  that  portion  of  the  riverfront  between  the  upper- 
most 01  the  dikes  built  in  1889,  and  Clonet  street.  These  dikes  were  located  opx>o- 
site  the  points  of  the  bank  most  threatened,  and  were  to  be  built  in  the  order  that 
they  seemed  to  be  most  urgently  required  to  arrest  the  caving. 

A  quarterboat  with  a  force  of  men  and  an  outfit  of  tools  was  sent  to  the  mouth  of 
Thompsons  Creek  near  Port  Hudson  to  cut  willows  for  the  work.  The  force  con- 
tinued work  at  that  point  until  October  11, 1891,  when  it  was  moved  down  to  Profit 
Island.  Willows  were  supplied  both  to  the  New  Orleans  Harbor  work  and  to  that 
at  Plaquemlne. 

A  sufficient  quantity  of  rock  for  the  immediate  needs  of  the  New  Orleans  Harbor 
work  was  on  hand,  st<>red  on  the  bank  near  Sonthport,  and  a  considerable  amount 
of  rock  ballast  was  purchased  in  the  harbor  during  the  season ;  but  toward  the 
close  of  the  season's  work  it  became  necessary  to  borrow  2,532  tons  from  that  stored 
at  Tumbull  Island.  This  was  afterwards  returned  at  the  expense  of  the  New  Or- 
leans Harbor  allotment. 

Repairs  to  the  qnarterboat  were  not  entirely  complete  at  the  beginning  of  work, 
and  a  vacant  building  in  the  Third  District  was  rented  for  quarters  and  office  ac- 
commodations. 

Mattress  and  crib  construction  began  July  23,  and  sinking  of  mattresses  on  Spur 
Dike  No.  1  was  commenced  September  2RB.  The  dike  was  completed  October  2,  at  a 
total  field  cost  of  $9,593.49.   It  contains  262,305.6  cubic  feet  of  work. 

Spur  Dike  No.  5  was  next  built.  Sinking  of  mattress  began  October  13  and  all 
mattresses  and  cribs  were  sunk  by  Ov^tober  16.  The  field  cost  including  cost  of 
shore  protection  was  $8,962.^.  The  total  number  of  cubic  feet  of  work  was 
202,449.6. 

Spur  Dike  No.  2  was  the  next  one  undertaken.  Sinking  began  October  30  and 
was  finished  November  5.  Its  field  cost  was  $9,343.52,  and  it  contains  253,713.36 
cubic  feet. 

Spur  Dike  No.  3  was  the  last  one  built  in  this  locality.    Sinking  began  Septem- 
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ber  9  and  was  completed  November  16.    It  contains  264,321.6  cubic  feet  of  work,  and 
the  total  field  c«8t  was  $11,502.02. 

Dikes  4  and  6  have  not  yet  been  bnilt.  The  intervals  between  Dike  5  and  Dike 
No.  1,  of  1889,  and  that  between  Dikes  3  and  5  are  greater  than  should  exist  if  the 
caving  and  erosion  were  general  and  active  along  this  front.  The  current  is  not 
very  strong,  however,  and  the  sections  of  the  river  bottom  show  that  the  slope  of 
the  bank  is  not  on  an  average  much  steeper  than  3  base  to  1  perpendicular.  It  is 
quite  x>ossible  that  the  completed  work  will  be  sufficient  to  arrest  the  encroachment 
of  the  river  and  that  the  intermediate  dikes  will  not  be  necessary. 

After  completing  the  four  dikes  in  the  Third  District  reach  the  plant  was  re- 
moved to  Southport  to  continue  work  in  the  CarroUton  Bend. 

The  caving  that  had  taken  place  here  since  the  completion  of  Dikes  3,  4,  and  5, 
indicated  that  the  intervals  between  the  dikes  was  too  great  for  this  locality,  where 
the  curvature  of  the  bank  is  such  that  the  dikes,  being  normal  to  the  bank  line,  may, 
perhaps,  have  sufficient  convergence  to  inc;:ease  the  tendency  of  the  water  to  form 
eddies  or  whirls  in  the  intervals.  In  order  to  diminish  the  intervals  and  break  up 
eddies,  the  Commission  directed  that  two  intermediate  dikes,  Nos.  3^^  and  4^.  be 
constructed,  and  that  the  gap  between  Dike  No.  4  and  the  bank  line  which  nad 
formed  by  the  cavinj^  be  filled  with  a  mattress.  Dike  No.  6  was  also  to  be  built  if 
sufficient  funds  remained  after  completing  the  above. 

Construction  work  inCarrollton  Bend  began  November  19.  Sinking  of  mattresses 
on  Spur  Dike  No.  4^  began  January  27,  and  the  dike  was  completed  January  30. 
The  total  field  cost  was  $11,673.95,  and  the  total  cubic  feet  of  worK  was  286,542. 

Sinking  of  Spur  Dike  3^  began  February  13.  and  was  finished  February  16.  The 
field  cost  was  $11,941.38.    The  dike  contains  297.342  cubic  feet. 

A  mattress  80  feet  by  90  feet  and  2.16  feet  thick  was  built  and  sunk  at  the  head  of 
Spur  Dike  No.  4  to  connect  it  with  the  shore.    Its  cost  was  $716.16. 

The  long  season  of  unusually  low  water  and  good  weather  was  very  favorable  for 
the  work,  but  during  the  latter  part  of  the  season  the  dikes  in  the  CarroUton  Bend 
were  finished  under  much  less  favorable  conditions,  the  river  having  risen,  produc- 
ing a  swift  current  and  miich  trouble  from  drift. 

Serious  caving  in  the  vicinity  of  the  French  Market  took  place  in  October  and 
November,  and  a  survey  of  the  bank  and  river  bottom  in  the  vicinity  was  ordered. , 
It  was  found  that  the  balance  of  the  allotment  available  would  not  be  sufficient  to 
complete  the  oonstruction  work  undertaken  and  the  survev,  and  the  Commission 
therefore  approved  the  transfer  of  $8,000  from  the  allotment  for  the  Red  and  Atcha- 
falaya  work  to  New  Orleans  Harbor. 

The  damage  near  the  French  Market  was  caused  by  settling  of  the  river  bank,  and 
cracks  apx>eared  about  200  feet  back  from  the  outer  crest  of  the  bank  or  ''levee'' 
and  the  surface  began  to  go  down  over  a  considerable  area  involving  a  large  wharf, 
>  the  tracks  of  the  Louisville  and  Nashville  and  Southern  Pacific  Railroads,  and  a  few 
small  buildings.  The  settling  was  gradually  progressive  in  amount  and  in  superfi- 
cial extent  until  it  practically  ceased  about  the  middle  of  November.  At  that  time 
it  had  extended  along  the  river  front  for  a  distance  of  about  1»600  feet,  between  St. 
Ann  and  Esplanade  streets,  and  its  exti:eme  width  was  about  250  feet. 

Over  the  area  affected  there  were  several  large  cracks  and  the  surface  was  quite 
uneven  and  broken,  but  the  general  settlement  was  from  5  to  10  feet.  No  notice- 
able change  has  taken  place  since  and  the  portion  occupied  by  the  railroad  tracks 
has  been  filled  up  and  the  levee  restored. 

In  February  a  careful  survey  was  made  in  the  locality.  Seven  sections  were 
sounded  between  St.  Ann  and  Barracks  street  and  map  submitted.  Three  sections 
indicate  that  there  has  been  in  general  a  deepening  of  the  river  since  the  survey  of 
1878,  but  otherwise  no  material  change  has  taken  place.  Hie  slope  of  the  bank  at 
the  cave  is  practically  the  same  as  it  was  in  1878  and  does  not  average  steeper  than 
3  base  to  1  perpendicular.  Borings  made  under  direction  of  the  city  engineer  of  New 
Orleans  showed  a  depth  of  about  50  feet  of  stifi'  clay,  with  an  underlying  stratum 
of  sand  of  about  the  same  thickness. 

Erosion  and  caving  still  continue  on  the  left  bank  from  the  completed  work  in 
CarroUton  Bend  down  to  Exposition  Wharf,  and  during  the-  past  year  the  local  au- 
thorities have  built  two  new  pieces  of  levee  in  anticipation  of  the  destruction  of-^he 
old  levees  in  front.  The  upper  levee  extends  from  Leonidas  street  to  CarroUton  ave- 
nue and  the  lower  to  Exposition  Wharf,  beginning  at  Broadway  street.  These  works 
necessitated  the  removal  or  abandonment  of  a  large  number  of  buildings  and  great 
loss  of  property. 

A  number  of  buildings  were  also  thrown  outside  the  new  levee  built  during  the 
year  under  direction  of  this  office  at  Southport. 

There  has  been  no  material  change  since  the  last  report  in  the  condition  of  the 
caving  places  in  the  vicinity  of  the  Soraparu  Market. 
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NEW  ORLBANS  HAIU)OR. 

Money  statement 

July  1. 1881,  balance  nnespended , $69, 719. 54 

Tranaferred  from  Red  and  Atcbafalaya  riyere  allotment 8, 000. 00 

77, 719. 54 

May  31, 1892,  amount  expended  during  fiscal  year  to  date $72, 961. 56 

Reimbui^iement  by  Capt.  Dan.  C.  Kingman $1. 00 

Funds  not  called  for  by  persons  who  have  signed  pay 

rolls 9.35 

10.35 

72,961.21 

Junel,  1892,  balance  unexpended : 4,768.33 

In  hand .-r-.-      4,768.38 

Amount  that  can  be  profitably  expended  during  the  fiscal  year  ending 
June  30, 1894 200,000 

The  work  in  New  Orleans  Harbor  has  been  under  the  immediate  charge  of  Assist- 
ant Engineer  William  Garvin  during  the  year.    His  report  is  as  follows : 

Nuw  Orleans,  La.,  May  18, 189£. 

Sir  :  I  have  t]^e  honor  to  submit  the  following  report  on  the  work  of  improving 
the  harbor  at  New  Orleans,  La. : 

At  date  of  last  annual  report,  June  1, 1891,  the  condition  of  the  work  was  as  fol- 
lows :  The  plant  was  at  layiug-np  quarters  at  Exposition  Wharf  all  necessary  re- 
Sairs  to  barges  had  been  completed,  and  seven  of  tnem  were  sent  to  the  quarries  on 
>uachita  River.  New  crib  ways  were  being  built  and  general  preparations  for  the  re- 
sumption of  spur-dike  construction  were  in  ])rogress.  On  July  20, 1891,  the  tug  moved 
the  plant  firom  laying-up  quarters  to  the  Third  District  Bend.  At  this  time  the  quar- 
ter-boat was  on  ways  being  repaired.,  and  a  house  was  rented  to  serve  as  office  and 
quarters  during  the  construction  of  tne  spur  dikes  in  the  Third  District  Bend. 

On  July  20  the  steamer  General  Newton  arrived  with  three  barges  of  willows.  The 
mattress  for  Spur  No.  1,  Third  District  Bend,  was  commenced  Jtuy  23  and  completed 
August  5,  but  owing  to  the  barges  being  engaged  transporting  willows  it  was  not 
sui%  until  September  28,  fifty-four  days  after  completion.  The  mattress  was  built 
in  four  sections,  100  by  120  feet  each ;  the  head  block  or  upstream  frame  was  built  of 
3  bv  6  inch  lumber,  all  other  frames  of  2  by  4  inch  lumber,  with  stanchions  or  up- 
rignts  26  inches  long  and  5  feet  between  centers.  The  frames  were  spaced  10  feet 
between  centers.  They  extend  from  bank  out  in  stream  or  at  right  angles  to  the 
current.  The  first  layer  of  brush  was  securely  nailed  to  frames,  the  second,  a  thick 
layer,  parallel  to  frames,  and  the  third  of  selected  willows  placed  across  frames  and 
spaced  2  feet  distant.  Lines  of  poles  were  placed  across  top  of  frames  20  feet  dis- 
tant to  give  additional  strength  and  stiffness  and  to  prevent  rook  shifting,  there 
being  but  little  current;  few  rods  were  used  for  strengthening  frames  at  toggle  pins. 

The  dimensions  of  the  mattress  were  120  by  400  by  2.16  feet,  and  the  cost  and  ma- 
terial were: 

633cords  of  willows,  at  $1.9425 $1,229.60 

18,260feet,  B.  M.,  2  by  4  inch  lumber,  at  $11  per  M 200.75 

3. 200  feet,  B.M.,  3  by  6  inch  lumber,  at  $12  per  M 38.40 

348  tons  of  rock^  at  $2 696.00 

1, 200  pounds  6-mch  steel  wire  nails,  at  3  cents 36.00 

700  pounds  9-inch  steel  wire  nails,  at  3^  cents 24.50 

150pounds  3i-inch steel  wire  nails,  at  3.3  cents 4.95 

1,007  pounds  rods  and  mattress  chain,  at  3i  cents 35.24 

1,000  pounds  No.  10  galvanized  wire,  at  3.15  cents 81.50 

24  fish  plates,  at  7  cents  each 1.68 

27  cords  willow  poles,  at  $3.25  per  cord •. 87.75 

Labor,  superintendence,  etc 1, 809. 58 

Rations , 120.85 

Total 4,316.80 

Number  of  cubic  feet  in  mattress 104,001.60 

Number  of  square  feet  in  mattress 48,000 

Pounds  of  rock  per  square  foot  to  sink 14. 50 

Cost  per  square  foot  m  place $0. 08993 
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Crib  conBtTUctian  was  commenced  August  5  and  completed  August  28.  The  first 
crib  was  sunk  September  29  and  the  last  October  2,  lo91.  The  dimensions  of  the 
cribs  built  and  sunk  on  this  spur  were : 

Cable  feet. 

Crib  No.  1,  340  by  40  by  6  feet 81,600 

Crib  No.  2,  308  by  28  by  6  feet ^ 51,744 

Crib  No.  3,  260  by  16  by  6  feet 24,960 

Total 158,304 

The  cost  and  ^material  were : 

755  cords  of  wiUow  bntsh,  at$1.9425 $1,466.58 

66  cords  of  willow  poles,  at  $3.25 182.00 

25,500  feet,  B,  M.,  3  by  6 inch  lumber,  at$12perM 306.00 

554i!bnaofrock,  at  $2 1,108.00 

250  pounds  No.  10  galvanized  wire,  at  3.15  cents 7. 87 

900  pounds  9-inoh  steel-wire  nails,  at  3^  cents 31. 50 

500  pounds  6-inch  steel- wire  nails,  at  3  cents 15. 00 

lOOpounds  3 Hiich  steel- wire  nails,  at  3.3  cents 3.30 

Subsistence 135.25 

Labor,  superintendence,  etc.. 2,021.19 

Total.... 5,276.69 

Number  of  cubic  feet  of  crib  work  in  spur 158,304 

Pounds  of  rock  per  cubic  foot  to  sink 6.998 

Cost  per  cubic  foot  in  place $0.0333 

Total  cost  of.  the  spur  was $9, 593. 49 

Con8trucH<m  of  Spur  No,  5. — Mattress  work  was  commenced  August  5,  completed 

August  20,  and  sunk  October  13,  being  fifty- four  days  after  completion.  The  style 
of  mattress  was  the  same  as  on  Spur  No.  1,  and  its  dimensions  were  120  by  40  by 
2.16  feet.    The  cost  and  material  were : 

633  cords  of  willow  brush,  at  $1.9425 .* $1,229.60 

18.250  feet,  B.  M.,  2  by  4  inch  lumber,  at  $11  per  M 200.75 

3,200  feet,  B.  M.,  3  by  6  inch  lumber,  at  $12  per  M 38.40 

348  tons  of  rock,  at  $2 696.00 

1,200  pounds  steel-wire  nails,  at  3  cents .,< 36.00 

700 pounds 9-ineh  steel-wire  nails,  at  3^  cents 24.50 

200  pounds  3i-inoh  steel-wire  nails,  at  3.3  cents 6. 60 

501  pounds  rods  and  mattress  chain,  at3^cen^<) 17.53 

750  pounds  No.  10  galvanized  wire,  at  3.15  cents 23.62 

8fisn  plates,  at  7  cents  each ..56 

27  cords  willow  poles,  at  $3.25 87. 75 

Labor,  superintendence,  etc 1,825.50 

Subsistence 125.25 

Total 4,312.06 

Number  of  cubic  feet  in  mattress ;....  104,001.6 

Number  of  square  feet  in  mattress 48, 000 

Pounds  of  rock  per  square  foot  to  sink 14. 50 

Cost  per  square  foot  in  place $0.08983 

Crib  construction  was  commenced  August  28  and  oonipleted  September  15.  The 
first  crib  was  sunk  October  14  and  the  last  October  16.  The  dimensions  of  the  cribs 
built  and  sunk  on  this  spur  were : 

Cable  feet. 

Crib  No  1,  90  by  40  by  6  feet 21,600 

Crib  No.  2,  286  by  28  by  6  feet 48,048 

Crib  No.  3,  300  by  16  by  6  feet 28,800 

The  cost  and  material  were : 

645  cords  willow  brush,  at  $1.9425 $1,058.66 

56  cords  willow  poles,  at  $3.25 182.00 

17,460  feet,  B.  M^,  3  by  6  inch  lumber,  at  $12  per  M 209.52 

353  tons  of  rook,  at  $2 706.00 

450  pounds  No.  10  galvanized  wire,  at  3.15  cents 13. 17 

700  pounds  9-inch  steel -wire  nails,  at  3^  cents 24. 50 

400  pounds  of  6-inch  steel-wi re  nails,  at  3  cents .        12.00 

100  pounds  3^-inch  steel-wire  nails,  at  3.3  cents 3.30 
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Labor,  saperintendeiice,  etc $1, 609. 79 

SubsisteDoe 135.00 

Total ^ 4,043.-94 

Namber  of  cubic  feet  of  crib-work 99,448 

PoutiilA  of  rock  per  cubic  foot  to  sink 7.171.00 

Cost  per  cubic  foot  in  place $0.04107.00 

Total  cost  of  the  subaqueous  portion  of  the  spur  was $8, 856. 00 

Sh^fre  proieciian. — ^This  consists  of  an  earthen  spur  or  levee,  protected  by  a  covering 
or  pavement  oftock ;  this  covering  extends  50  feet  above  and  70  feet  below,  to  form 
aprons  and  practically  prolong  tne  foundation  mattress  to  the  main  levee.  The 
nltimate  resmt  is  a  continuous  spur  commencing  above  high- water  mark  instead  of 
at  low. 

The  cost  and  material  were: 

100  tons  of  rock,  at  $2 $200.00 

75.5  tons  of  trasn  rock,  at  75  cents 56. 62 

Labor 350.22 

Total 606.84 

Thetotalcostof  the  spur  was 8,962.84 

Spur  No,  2, — Construction  of  the  mattress  was  commenced  August  20  and  com- 
pleted August  29;  it  was  sunk  October  30,  being  sixty-two  days  after  completion. 
The  style  of  mattress  was  the  same  as  on  Spur  No.  1,  and  its  dimensions  were  120  by 
400  by  2.16  feet  thick. 

The  cost  and  material  were : 

633  cords  willow  brush,  at  $1.9425 $1,229.60 

27  cords  willow  poles,  at  $3.25 87.75 

384  tons  of  rock,  at  $2 768.00 

18,250feet,  B.  M.,  2  by  4  inch  lumber,  at  $11  per  M 200.75 

3,200  feet,  B.  M.,  3  by  6  inch  lumber.  at$12perM 38.40 

900  pounds  9-inch  steel- wire  nails,  ax  3i  cents 31. 50 

1,400  pounds  6-inch  steel-wire  nails,  at  3  cents 42. 00 

200  pounds  3i-inch  steel-wire  nails,  at  3.3  cents 6. 60 

1,000  pounds  No.  10  galvanized  wire,  at  8.15  cents 31. 50 

452  pounds  iron  rods,  mattress  chains^  etc.,  at  3^  cents 15. 82 

Labor,  superintendence,  etc 1,840.25 

Subsistence 120.00 

'Total 4,412.17 

Number  of  cubic  feet  in  mattress 104,001.6 

Number  of  square  feet  in  mattress 48,000 

Pounds  of  rook  per  square  foot  to  sink 16 

Cost  per  square  foot  in  place $0. 09192 

Crib  construction  commenced  September  15  and  completed  October  5.    The  first 
crib  was  sunk  November  2  and  the  last  November  5. 
The  dimensions  of  cribs  built  and  sunk  on  this  spur  were : 

Cabiofeet. 

Crib  No.  1,  345  by  40  by  6  feet 82,800 

Crib  No.  2,  276  by  28  by  6  feet 46,368 

Crib  No.  3,  214  by  16  by  6  feet 20,544 

Total 149,712 

The  cost  and  material  were : 

574  cords  willow  brush,  at  $1.9425 $1, 114. 99 

56  cords  willow  poles,  at  $3.25 ^ 182.00 

405ton8rock,  at$2 810.00 

26,940  feet,  B.M.,  3  by  6  inch  lumber,  at  $12  per  M 323.28 

1,400  pounds  9-inch  steel-wire  nails,  at  3^  cents 49.00 

700  pounds  6-inch  steel- wire  nails,  at  8  cents 21.00 

100  pounds  3i-inch  steel- wire  nails,  at  3.3  cent-s 3. 30 

500  pounds  No.  10  galvanized  wire,  at  3.15  cents 15. 75 

Lal>or,  superintendence,  etc : 1, 814. 08 

Subsistence 145. 25 

Total 4,478.65 
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Number  of  cubic  feet  of  crib-work -- 149,712 

Pounds  of  rock  per  cubic  foot  to  sink 5.41 

Cost  per  cubic  foot  in  place $0.02991 

Total  cost  of  the  subaqueous  portion  of  the  spur  was $8, 890. 82 

Shore proieotion. — ^The  cost  and  material  were: . 

184. 2  tons  rock,  at  $2 $368.40 

Labor 84.30 

Total  for  shore  work 452.70 

Total  cost  of  spur  was  ...." 9,343.52 

Spur  No,  S. — Construction  of  the  mattress  was  commenced  September  9,  completed 
September  25,  and  was  sunk  November  10,  being  forty-six  days  after  completion. 
The  dimensions  of  the  mattress  were  120  by  400  by  2.16  feet  thick,  and  the  cost  and 
material  were: 

511  cords  wiUow  brush,  at  $1.9425 $992.61 

27  cords  willow  poles,  at$3.25 87.75 

874  tons  rock,  at  $2 748.00 

18,250  feet,  B.  M.,  2  by  4  inch  lumber,  at  $11  per  M 200.75 

3,200feet.  B. M., 3  by  6  inch  lumber,  at  $12  per  M 38.40 

900  pounds  9-inch  steel-wire  nails,  at  3^  cents .    31.50 

1,400  pounds  6-lnch  steel-wire  nails,  at  3  cents 42. 00 

200  pounds  3i-inch  steel-wire  nails,  at  3.3  cents ^6.60 

1,000  pounds  No.  10  galvanized  wire,  at  3. 15  cents 31.50 

685  pounds  iron  rods  and  mattress  cnain,  at  3^  cents. .  ^ 23. 97 

Labor,  superintendence,  etc 1, 838. 42 

Subsistence 130.00 

Total  cost  of  mattress 4,171.50 

Number  of  cubic  feet  in  mattress 104, 001. 6 

Number  of  square  feet  in  mattress 48, 000 

Pounds  of  rock  per  square  foot  to  sink 15.583 

Cost  per  square  foot  in  place $0.08690 

The  dimensions  of  the  cribs  built  and  sunk  on  this  spur  were: 

Cabio  feet. 

Crib  No.  1,  362  by  40  by  6  feet 86,880 

Crib  No.  2,  300  by  28  by  6  feet 50,400 

Crib  No.  3,  240  by  16  by  6  feet 23,040 

The  construction  of  the  cribs  was  commenced  October  5 ;  completed  November  7< 
The  first  crib  was  sunk  November  12  and  the  last  November  16.  The  cost  and  ma- 
terial were : 

982  cords  willow  brush,  at  $1.9425 $1,810.41 

56  cords  willow  poles,  at  $3.25 182.00 

684  tons  rock,  at  $2 1,368.00 

27,606  feet,  B.  M.,  3  by  6  inch  lumber,  at  $12  per  M 831.27 

1,400  pounds  9-inch  steel-wire  nails,  at  3^  cents 49.00 

700  pounds  6-inch  steel-wire  nails,  at  3  cents 21.00 

60  pounds  3i-iach  steel-wire  nails,  at  3.3  cents ' 1. 65 

550  pounds  No.  10  galvanized  wire,  at  3.15  cents 17.32 

100  pounds  iron»rods,  at  3i  cents 3.50 

Labor,  superintendence,  etc ' 2, 584. 56 

Subsistence 209.50 

Total 6,578.21 

Number  of  cubic  feet  of  crib-work * 160,320 

Pounds  of  rock  per  cubic  foot  to  sink •. 8. 532 

Cost  per  cubic  foot  in  place $0. 04103 

Total  cost  of  the  subaqueous  portion  of  the  spur  was $10, 749. 71 

On  shore  protection  the  cost  and  material  were : 

210.77  tons  rock,  at  $2 $421.54' 

26.41  tons  trash  rock,  at  75  cents 19.80 

Labor 310.97 

Total 752.31 

Total  cost  of  the  spur  wa« 11,502.02 


/ 
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The  completion  of  Spar  No.  3  in  the  Third  District  Front  finished  all  work  in  that 
locality  for  the  present.  The  weather  daring  the  progress  of  this  work  was  verv 
favorable.  The  onlv  difficulty  experienced  was  from  heavy  south  li^inds  and  rough 
river,  which  delayed  the  sinking  several  days,  but  did  not  interfere  with  constrnc- 
tion  work.  Daring  one  of  these  gales  the  barge  with  mattress  ways  was  sunk,  the 
barge  being  completely  rotten  and  worthless ;  the  ways  and  good  timber  were  re- 
moved and  the  hall  abandoned. 

On  November  17,  immediately  on  completion  of  the  spurs  in  the  Third  District 
Front,  all  available  barges  were  sent  to  Plaqnemine  for  use  in  sinking  spur  dikes 
in  that  locality,  and  preparations  for  work  in  the  Southport  Bend  were  commenced. 
These  preparations  consisted  chiefly  in  loading  on  barges  all  material  left  on  hand, 
moving  office  and  other  furniture  firom  house  to  quarter-boat,  moving  and  mooring 
the  plant  in  the  new  locality. 

New  mattress  ways  had  been  constructed  to  replace  those  sunk  in  Third  District 
Front,  and  the  construction  of  the  mattress  for  Spur  No.  3^  was  commenced  Novem- 
ber 19.  This  mattress  was  the  first  built,  but  was  not  sunk  until  after  the  mattress 
on  Spur  No.  4^. 

Spw  No,  4i,  Souikpori  Bend, — The  construction  of  the  mattress  was  commenced  De- 
cember 8,  completed  December  23,  and  was  sunk  January  27, 1892.  The  style  of  mat- 
tress was  the  same  as  that  built  and  sunk  in  the  Third  District  Bend.  It  extends  60 
feet  above  and  90  feet  below  center  line.    The  cost  and  material  were: 

593.  cordi  willow  brush,  at  $1,9425 $1,151.90 

20.5  cords  willow  poles,  at  $1.9425 39.82 

411  tons  rock,  at  $5.50 1,438.50 

29,085  feet,  B.  M.,  2  by  4  inch  lumber,  at  $10  per  M 290.85 

8,200  feet,  B.  M.,  3  by  6  inch  lumber,  at  $11  per  M 35.20 

1,600 pounds  6-inch  steel- wire  nails,  at  2.20  cents 85.20 

925  pounds  9-inch  steel-wire  nails,  at  2.75  cents 25.43 

75  pounds  3i-]nch  steel- wire  nails,  at  2.55  cents 1. 91 

125  pounds  4^inch  steel-wire  nails,  at  2.55  cents 8.18 

1,000  pounds  No.  10  galvanized  wire,  at  3  cents 80. 00 

1,336  pounds  iron  rods  and  mattress  chain,  at  3^  cents 46. 76 

17  fish  plates,  at  7  cents  each ^ 1. 19 

Labor,  superintendence,  eto 2, 109.00 

Subsistence 486.70 

Total 5,696.64 

Number  of  cubic  feet  in  mattress 130,000 

Number  of  square  feet  in  mattress 60, 000 

Pounds  of  rock  per  s(|uare  foot  to  sink 13.7 

Cost  per  square  foot  in  place $0. 09492 

Crib  construction  was  commenced  November  28,  1891 ;  completed  January  5,  1892. 
The  first  crib  was  sunk  January  28,  and  the  last  January  30.  The  dimensions  of 
the  cribs  built  and  sunk  on  this  spur  were : 

Cubic  feet. 

Crib  No.  1,  70  by  70  by  6  feet 29,400 

Crib  No.  2,  52  by  120  by  6  feet 37,440 

Crib  No.  3,  34  by  275  by  6  feet 56,100 

Crib  No.  4, 16  by  350  by  6  feet 33,600 

Total 156,540 

The  cost  and  material  were : 

628  cords  willow  brush,  at  $1.9425 $1,219.89 

518  tons  rock,  at  $3.50 1,813.00 

28,666  feet,  B.  M.,  3  by  6  inch  lumber,  at$ll  per  M 315.32 

1,600  pounds  9-inch  steel- wire  nails,  at  2.75  cents 44.00 

700  pounds  6-inch  steel-wire  nails,  at  2.20  cents 15.40 

943  pounds  No.  10  galvanized  wire,  at  3  cents 28.29 

Labor,  superintendence,  etc 2,048.89 

Subsistence 493.52 

Total 5,978.31 

Number  of  cubic  feet  of  crib-work 156, 540 

Pounds  of  rock  per  cubic  foot  to  sink 6.618 

Cost  per  cubic  root  in  place $0. 03819 

Total  cost  ofthe  spur  was $11,673.95 
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Spiir  No,  S^,  Sottihport  Bend, — Constraction  of  the  mattress  was  oommenced  No- 
Yember  19  and  completed  December  7,  1891,  and  was  sunk  February  13,  1892.  The 
dimensions  of  the  mattress  were  150  by  400  by  2.16  feet.    The  cost  and  material  were : 

593  oords  willow  brush,  at  $1.94^5 $1,151.90 

20.5  cords  willow  poles,  at  $1.9425 39.82 

426tonsrock,  at$3.60 1,491.00 

29.085  feet,  B.  M.,  2  by  4  inch  lumber,  at  $10  per  M 290.85 

3,200  feet,  B.  M.,  3  by  6  inch  lumber,  at  $11  per  Mj 85.20 

925  pounds  9-inch  steel-wire  nails,  at  2.75  cents 25.43 

1.600  pounds  64nch  steel-wire  nails,  at  2.20  cents 35. 20 

75  pounds  3i-inoh  steel-wire  nails,  ar  2.55  cents 1.91 

125  pounds  4i-inch  steel- wire  nails,  at  2.55  cents 3.18 

l,00u  pounds  No.  10  galvanized  wire,  at  3  cents 30.00 

705  pounds  iron  rods  and  chain,  at  3i  cents 26.25 

53  fish  plates,  at  7  cents  each 3.71 

250  feet  galvanized  wireline^  at  12J  cents  per  foot 31.25 

Labor,  superintendence,  etc 2,129.52 

Subsistence 509.02 

Total i 5,804.24 

Number  of  cubic  feet  in  mattress 130,002 

Number  of  square  feet  in  mattress 60,000 

Pounds  of  roek  per  square  foot  to  sink 14. 2 

Cost  per  square  foot  in  place $0.09673 

Crib  construction  was  commenced  December  31, 1891;  completed  January  18, 1892. 
The  first  crib  was  sunk  February  14,  and  the  last  February  16,  1892.  The  dimen- 
sions of  the  cribs  built  and  sunk  on  this  spur  were : 

CaUcfBet 

Crib  No.  1,  70  by  100  by  6  feet 42,000 

Crib  No.  2,  52  by  170  by  6  feet 53,040 

Crib  No.  3,  34  by  225  by  6  feet 45,900 

Crib  No.  4,  16  by  275  by  6  feet -, 26,400 

Total 167,340 

The  cost  and  material  were : 

680  cords  willow  brush,  at  $1.9425 $1,320.90 

451  tons  rock,  at  $3. 50 1,578.50 

26,176  feet,  B.  M.,  3  by  6  inch  lumber,  at  $11  per  M 287.93 

1,600  pounds  9-inch  steel-wire  nails,  at  2.75  cents 44. 00 

900  pounds  6-inch  steel-wire  nails,  at  2.20  cents 19.80 

943  pounds  No.  10  galvanized  wire,  at  3  cents 28.29 

Labor,  superintendence,  etc 2,324.52 

Subsistence 533.20 

Total 6,137.14 

Number  of  cubic  feet  crib-work 167,340 

Pounds  of  rock  per  cubic  foot  to  sink 5.396 

Cost  per  cubic  foot  in  place : $0. 03667 

Total  cost  of  the  spur  was $11,941.38 

Between  the  sinking  of  Spur  No.  41  and  3^,  eight  days  were  lost,  it  being  impossi- 
ble to  place  the  barges  in  position,  owing  to  theheavy  flow  of  driftwood. 

A  mattress  80  by  90  by  2.16  feet  was  built  and  sunk  at  the  head  of  Spur  No.  4, 
Sonthport  Bend.  This  mattress  was  sunk  to  connect  the  foimdation  mattress  with 
the  present  low- water  bank  line,  the  caving  having  worked  npstream  to  within  10 
feet  of  the  center  line.  The  construction  was  commenced  December  24,  completed 
December  28,  1891,  and  sunk  January  8,  1892.    The  cost  and  material  were : 

74  cords  willow  brush,  at  $1.9425 $143.74 

68  tons  rock,  at  $3.50 238.00 

2,900  feet,  B.  M.,  2  by  4  inch  lumber,  at  $10  per  M 29.00 

660  feet,  B.  M.,  3  by  6  inch  lumber,  at  $11  per  M 7.26 

200  pounds  6-iuch  steel- wire  nails,  at  2.2  cents 4. 40 

150  pounds  9-in«:h  steel- wire  nails,  2.75  cents - 4. 12 

50  pounds  3Hi^<^ii  steel- wire  naila^  at  2.55  cents 1.'27 

150  pounds  No.  10  galvanized  wire,  at  3  cents 4. 50 

97  iron  rods  at  3^  cents 3,89 
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8  flflh  plateaat  7  cents  each  ..'. $0.21 

Labor,  superintendence,  etc 243.57 

SubBistenoe 37.20 

Total  716.66 

Number  of  square  feet  in  mattress 7, 200 

Ponnds  of  rock  per  square  foot  to  sink 18. 888 

Cost  per  square  foot  m  place $0. 09953 

The  total  cost  and  material  for  the  four  spur  dikes  built  in  the  Third  District 
Front  were : 

6,216  cords  brush,  at  $1.9425 $10,132.08 

332  cords  poles,  at  $3.25 1,079.00 

3,944.97  tons  rock,  at  $2 7,889.94 

78,000  feet,  B.  M.,  2  by  4  inch  lumber,  at$llporM 803.00 

110,306  feet,  B.  M..  3  by  6  inch  lumber,  at$12perM 1,323.67 

7,600  pounds  9-inch  steel-wire  nails,  at  3^^  cents 266. 00 

7,500  pounds  6-inch  steel- wire  nails,  at  3  cents 225.00 

1,100  pounds  3i-inch  steel-wire  nails,  at  3.3  cents 36.30 

5,500  pounds  No.  10  ffalvanized  wire,  at  3.1&  cents 173. 25 

2,745  pounds  iron  rods  and  mattress  chain,  at  3^  cents 96. 07 

32  fish  plates,  at  7  cents  each 2. 24 

101.91  tons  trash  rock,  at  75  cents 76.43 

Labor,  including  tug,  superintendence,  eto 16,178.86 

Subsistence , 1,120.60 

Total 39,402.44 

Total  number  of  cubic  feet  of  mattress  work 416, 006. 4 

Total  number  of  square  feet  of  mattress  work 192, 000 

Total  number  of  cubic  feet  of  crib-work 566,784 

Average  cost  of  mattress  work  per  square  foot $0. 08964 

Average  cost  of  crib  work  per  cubic  foot $0. 03595 

In  calculating  the  average  cost  of  crib  and  mattress  work  the  cost  of  spur  levee 
and  paving  was  not  considered. 

The  total  cost  and  material  for  the  two  spur  dikes  and  mattress  for  head  of  Spur 
No.  4,  Southport  Bend,  wore : 

2,568  cords  brush,  at$1.9425 $4,988.84 

41  cords  poles,  at  $1.9425 79.64 

1,874  tons  rock,  at  $3.50 6,559.00 

61,070  feet,  B.M.,  2  by  4  inch  lumber,  at  $10  per  M 610.70 

61,902  feet,  B.  M.,  3  by  6  inch  lumber,  at  $11  per  M 680.92 

5,200  pomids  9-inch  steel-wire  nails,  at  2.75  cents 143. 00 

5,000  pounds  6-inch  steel- wire  nails,  at  2.2  cents 110. 00 

250  pounds  4i-inch  steel-wire  nails,  at  2.55  cents 6. 37 

200  pounds  3i-inch  steel-wire  nails,  at  2.55  cents 5. 10 

4,086  pounds  No.  10  galvanized  wire,  at  3  cents 121.08 

2,183  pounds  iron  rods  and  mattress  chain,  at  3^  cents 76. 40 

73  fish  plates,  at  7  cents  each 5. 11 

250  feet  f-incn  galvanized-wire  line,  at  12^  cents . .- 31. 25 

Labor,  including  tug,  superintendence,  etc 8, 855. 50 

Subsistence 2,059.64 

Total 24,332.06 

Total  number  of  cubic  feet  of  mattress  work 275, 604. 2 

Total  number  of  square  feet  of  mattress 127, 200 

Total  number  of  cubic  feet  of  crib- work , 323, 880 

Average  cost  of  mattress  work  per  square  foot $0. 09604 

Average  cost  of  crib-work  per  cubic  foot $0,03740 

There  has  been  built  and  sunk  during  this  season  a  total  of  319,200  square  feet  of 
mattress- work  and  690,664  cubic  feet  of  crib- work,  at  a  total  cost  of  $63,733.86. 

On  completion  of  the  two  spurs  in  the  Southport  Bend  the  river  had  risen  to  a 
stage  that  prevented  further  work.  The  willows  on  hand  were  unloaded  on  the  bank, 
and  the  plant  was  moved  to  laying-up  quarters  at  Exposition  Wharf. 

The  quarter-boat  was  repaired  at  a  total  cost  of  $7,077.52.  This  repair  consisted 
of  an  entire  new  hull,  some  minor  repairs  to  house,  and  painting  of  house  and  hull. 
Of  tUiB,  $1,405.25  for  labor  and  $544  for  material  were  included  in  my  report  of  June  1, 
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1891.     Since  that  date  there  was  expended  for  labor  $4,177.94  and  for  material 
$950.33,  making  a  total  of  $5,583.19  for  labor  and  $1,494.33  for  material. 

The  tng  I%lda  has  been  docked  twice,  once  to  renew  wh^el  and  once  to  repair  bnll. 
The  cost  of  tag  was : 

Pay  of  crew,  with  subsistence , $2,777.71 

Fuel,  5,232.5  barrels  coal 2,370.79 

Permanent  property 277.31 

Expendable  material,  docking,  and  repairs 607. 15 

Total. 6,032.96 

Amount  charged  to  spur-dike  construction 1, 174.42 

Amount  charged  to  care  of  plant 974.08 

Amount  charged  to  repair  tug 607.15 

Permanent  property .• 277.31 

Total 6,032.96 

Launch  No.  6  had  extensive  repairs  to  boiler  and  machinery,  new  roof  and  fender 
streak,  hull  scraped,  painted,  cemented,  and  other  minor  repairs.    The  cost  was : 

Pay  of  crew  and  labor  ibr  repairs •  $599.24 

Fuel,  209  barrels  coal 98.90 

Bills  of  machinist  and  material 407.34 

Permanent  property 5, 60 

Total 1,111.08 

Amount  charged  to  repairs 717.36 

Amount  charged  to  surveys -. 271. 80 

Amount  charged  to  miscellaneous 116. 32 

Permanent  property 5. 60 

Total 1,111.08 

The  launch  Alaska  was  engaged  with  survey  party  for  awhile  and  cost  for  crew 
and  fuel  $88.37.  During  her  service  with  Assistant  ]^ngineer  Hardee  she  was  docked 
at  the  New  Orleans  Harbor  Works  and  had  her  hull  scraped  and  painted  and  a  new 
propeller  wheel  put  on,  whtch  cost,  exclusive  of  bill  of  machinist,  $40.65. 

Barge  No,  6  is  oeing  repaired.  It  has  cost  to  date  $51.30  for  labor.  The  repairs 
to  this  barge  will  consist  of  entire  new  sides,  head  blocks,  and  rakes. 
■  The  tng  CovMiook  arrived  at  the  plant  from  Plaquemine  a  short  time  previous  to 
completion  of  work  at  Southport  Bend,  and  was  engaged  tor  awhile  in  miscellaneous 
work  for  the  New  Orleans  Harbor,  for  which  she  cost  for  labor  and  fuel  $^1.25. 
Her  hull  was  very  rotten,  and  authority  was  asked  and  granted  to  repair  her.  She 
is  now  in  dock  and  has  cost  to  the  present  time  for  labor  $1,657.54  and  for  material 
$603.32,  making  a  total  of  $2,260.86.  This  tug  has  been  in  service  at  the  Atehafa^ 
laya  and  Plaquemine  works,  and  the  repairs  will  be  charged  to  those  works. 

The  dredge  Pak-  Ute  was  docked  in  the  Woods  Dock  at  Algiers  and  cost  $236  for 
dockage.    There  has  been  expended  for  labor,  watchmen,  etc.,  $114,  making  a  total 

A  barge  was  purchased  and  fitted  up  to  be  used  in  docking  tugs  and  other  small 
boats  in  the  service.  The  repairs  to  tnis  barge  consisted  of  patching  and  building 
up  the  old  sides,  strengthening  bottom  with  iMiditional  floor  timbers,  side  braces,  and 


Ig 

couple  of  yearr  service. 

Mattress  ways  were  built  for  work  in  the  Southport  Bend.  The  cost  was  for  mate- 
rial $179.50  and  for  labor  $278.52,  making  a  total  of  $458.02.  These  wave  were  su- 
perior in  quality  and  buoyancy  to  any  previouslv  built.  Material  on  hand  to  be  used 
for  spur-dike  construction : 

5,859  pounds  iron  rods,  at  3^  cents $205.06 

13,500 feet,  B. M.,  2  by  4  inch  lumber,  at  $11  per  M 148.60 

24,326  feet,  B.  M.,  3  by  6  inch  lumber,  at  $12  per  M 291.91 

739  cords  willow  brush,  at  $1.9425 1,435.60 

Total ; 2,080.07 

The  total  value  of  property  and  tools  lost  and  destroyed  during  the  season's  work 
was  $7,194,  not  including  the  crib  ways  that  were  lost  at  Southport  or  the  old  mat- 
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treas  barge  lost  in  the  third  district.    The  mattress  ways  have  been  replaced  and 
cost  given  in  this  report.    The  crib  ways  can  be  replaced  at  a  cost  of  $350. 

Surveps  and  gauges, — Surveys  have  been  made  m  the  third  district,  Gonldsboro, 
Greenville,  and  Soiithport  bends  also  at  the  caving  bank  near  the  French  Market. 
The  total  cost  w^as  $994. 60. 

The  wreck  of  an  old  dry  dock  lying  at  Point  Celeste  has  been  destroyed  at  a  cost 
of  $172  for  powder  and  caps. 
Gauge  staffs  have  been  furnished  to  the  different  stations  at  a  total  cost  of  $101.86. 
Since  the  completion  of  spnr-dike  construction  the  tug  Tilda  h&s  been  engaged  on 
levees  and  towing  barges  to  quarries. 

All  available  barges  have  been  engaged  transporting  rook  from  quarries  to  Plaque- 
mine  .and  Tumbull  Island. 

Very  respectfully,  your  obedient  servant, 

William  Gabvik, 
AsHsianl  E^ngineer* 
Lieut.  John  Milus, 

Corps  of  Engineei's,  U.  S,  A, 

LBYEES. 

The  levee  system  in  this  district  is  continuous  on  the  west  bank  down  to  a  point 
Just  above  the  ''Jump,"  about  11  miles  above  the  head  of  the  Passes,  with  the  ex- 
ception of  a  gap  of  about  26  miles  between  Bougere  and  the  month  of  Red  River. 
Opposite  this  gap  the  strip  of  cultivated  land  along  the  river  bank  is  very  narrow, 
the  slope  back  toward  the  swamps  is  greater  than  it  is  above,  and  the  land  is  subject 
to  overflow  by  water  from  the  Lower  Red,  which  is  unleveed,  as  well  as  by  that  from 
the  Mississippi. 

On  the  east  bank  the  line  of  blnffs  is  approximately  parallel  to  the  course  of  the 
river  from  Vicksborg  down  to  Baton  Rouge,  and  at  no  point  are  the  bluffs  at  any 
great  distance  from  the  river  bank.  There  are  many  detached  private  levees  in  this 
part  of  the  district  designed  to  keep  the  river  from  overflowing  the  bottom  lands 
between  the  river  and  the  bluffs,  bat  there  is  no  continuous  system  of  levees,  nor  is 
such  a  system  needed. 

At  Baton  Rouge  the  river  leaves  the  bluffs  and  the  levee  system  of  the  east  bank 
begins  and  contiuues  down  to  Fort  St.  Philip,  about  21  miles  above  the  head  of 
the  Passes.  Measured  by  the  line  of  the  nver  channel  there  are  in  the  district 
about  415  miles  of  continuous  levee  on  the  west  bank  and  206  miles  on  the  east  bank. 

There  are,  besides,  more  or  less  complete  levee  systems  in  the  State  of  Louisiana  on 
the  Red^  Black,  Ouachita,  Bceuf,  Tensas,  and  Atchafalaya  rivers ;  on  Bayous  Macon, 
Des  Glaise,  Plaquemine,  and  Lafourche,  and  on  several  smaller  streams  and  bayous. 
It  is  estimated  that  the  State  now  contains  a  total  of  about  1,100  miles  of  effective 
levees. 

Up  to  July  1,  1890,  the  following-named  Mississippi  River  levees  in  this  district 
had  been  built  in  whole  or  in  part,  enlarged,  or  extensively  repaired  by  the  United 
States,  and  were  generally  known  as  United  States  levees : 


Name  of  levee. 


Above  Red  River. 


Point  PleMant 

Hard  Times- WilBon 

Hard  Timee 

iErer  green 

Hardscrabbleand  Bondurant. 

Kempe 

Lake  Concordia 

Greens  to  Fairriew 


Total. 


BeUno  Red  River. 


Atchafalaya  Biver  to  Red  Biver  Landing 

Bed  Biver  Landing  downstream 

Hog  Point  to  Bacoourd 

BaoDonrci  Crevasses 

Morgansa 

Btewart 

Point  Couple 

Bonnet  Carr6 


Total 

Total  in  dUtriot. 


Below 
Cairo. 


MUee. 

em 

631 
633 
636 
640 
659 
693 
722 


762 

766 

767* 

7&4 

789 

791| 

797 

927 


Bight 
or  left 
bank. 


Bight. 

. . .  rdo . 

....do . 
. . . .do  ■ 
....do . 
. . . .do  . 
. . .  .do . 
....do . 


Bight. 

do . 

— do . 
. . .  .do . 
. . . .do . 

do . 

do . 

Left.. 


Approz- 

unate 

length. 


JTilef. 
6 

10.2 
.8 
2 

5.3 
3.0 
18.6 
11 


66.6 


6 
1 

3.2 
1.1 
1.3 
.3 
1.1 
2.4 


16.4 


73.0 
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The  above  does  not  include  levees  built  by  the  United  States  and  afterwards  aban- 
doned or  thrown  out  of  the  main  line  by  construction  of  new  lines  behind  thetn^  as 
was  rendered  necessary  by  crevasses  or  changes  in  the  river  bank^  but  only  comprises 
the  approximate  length  of  embankment  that  could  then  be  considered  as  effective 
levee  or  capable  of  being  made  so  by  restoring  breaks. 

It  will  be  observed  that  by  far  the  greater  portion  of  these  levees  were  on  the 
Tensas  Basin  or  above  the  month  of  Red  River  on  the  west  bank,  and  that  with  the 
exception  of  rendering  assistance  to  close  the  Bonnet  Oarr^  crevasse  the  Federal 
Government  had  undertaken  no  levee  building  below  Baton  Rouge  prior  to  1890. 

The  disastrous  flood  of  1890,  which,  in  many  places,  was  unprecedented  in  the 
height  to  which  the  water  rose,  left  the  levee  system  of  the  district  in  a  damaged 
and  weakened  condition  with  many  crevasses,  and  since  that  date  Federal  aid  in  re- 
storing, strengthening,  and  completing  the  system  has  been  ei^tended  to  all  parts  of 
the  district  except  that  below  New  Orleans.  Assistance  has  also  been  given  in  main- 
taining the  levees  during  high  water. 

The  following  table  shows  the  total  amount  that  has  been  made  available  by  allot- 
ment and  transfer  for  the  construction,  repair,  nnd  protection  of  levees  in  the  various 
subdivisions  of  this  district  since  the  act  of  September  19,  1890 : 

Levees,  Tensas  Basin - $256,873.25 

For  protection  of  same  during  high  water 15, 202. 75 

Total 272,076.00 

Levees,  right  bank,  below  Red  River : 179, 447. 40 

For  protection  of  same  during  high  water 9, 444. 60 

Total 188,892.00 

Levees,  left  bank,  below  Red  River 119, 156.60 

For  protection  of  same  during  high  water 6, 959. 40 

Total 126,116.00 

Becapitulatian^ 

Amount  allotted  ftom  the  act  of  September  19,  1890,  for  levees,  Fourth 

district $555,477.25 

For  protection  of  levees,  Fourth  district 31, 606. 75 

Grand  total 587,084.00 

The  above  allotments  have  been  applied  in  accordance  with  the  approved  recom-. 
mendations  of  the  board  of  officers  on  building  and  repairing  leveeS;  consisting  of 
t^c  three  officers  in  charge  of  districts,  as  follows : 
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Statement  of  levees  built  6y  the  United  States  from  July  1,  18d0y  to  June  SO,  lS9i,  giving 
in  detail  looation,  quantity j  pricef  and  total  ooat  of  each  levee. 


Levee. 


7<mM«  Basin. 


BikUbrd 

HArdaonbble 

Kempe(1890) 

Kempe^  D^per  section. 
Keinpe,  middle  section 
Konipe,  lower  section  . 
Gibson  Landing ...^. 

Ferrlday 

Ferriday  Crevasse 

Amanlaia 

Henderson 

Deer  Park 


Total 


Right  bank^  bdow  Red  Rivtr. 


Nina  (1800) 

Nina  (gap)  1802 

Higbland , 

Highland  Extension . 

Barroza 

Mayflower-Union  .. 

Fortvine 

Evergreen 

Dunboine 


Total 


L^  hank,  beloio  Red  River. 


Shannon 

MartineE 

Gay  to  Hollywood 

Woodstock 

Hermitage 

Grenada  to  Mount  Olive . . 

Soathwood 

Sonthwooil  Extension 

Ashland  to  Lin  wood 

Bicharry 

Irvine 

Union 

Lilly 

College  Point-St.  Michael 

Tessier-Bourgeois 

Terre  Haute  to  Hope 

Cornjand 

Bestrahan 

Frellsen  to  Atanedia 

Soathport 


Total 


Distance 
below 
Cairo. 

;  Number  of 
i  cubic  yards. 

1 

MUet. 

60fr     R. 

43,788.18 

630      B. 
650      R. 

103,840.30 

38,480.71 

650      R. 

08,157.44 

650      B. 

68,887.67 

650      R. 

84,048.72 

683.5  R. 

838,200.01 

603      R. 

72,472.03 

603      R. 

3,087.78 

702      R. 

8,280.11 

713      R. 

34,125.48 

722.6  R. 

00,628.85 

1,020,775.22 


806.5  R. 
806.5  R. 
815.5 
815.5 
823 


853 
855 
857 
865 


R. 
R. 
R. 
R. 
R. 
R. 
R. 


837 

842 

845 

847.5 

850 

855.5 

875.6 

875.6 

878 

882 

802. 5 

803.5 

000.5 

003.5 

000.5 

010.5 

022 

030 

042.6 

055.5 


L. 
L. 
L. 
L. 
L. 
L. 
L. 
L. 
L. 
L. 
L. 
L. 
L. 
L. 
L. 
L. 
L. 
L. 
L. 
L. 


88, 037. 41 

8, 840. 78 

127, 805. 06 

100, 136. 35 

164,860.60 

60.636.65 

65, 814. 01 

03, 654. 73 

7,468.20 


Price  per 
cubic 
yard. 


CfenU. 
20.8 
22.08 
23 

23.70 
14.08 
14.45 
lOf 
17 

17 
23 
171 


Total  cost 
of  levee. 


$8,860.85 

44.546.68 

0, 744. 53 

23, 351. 65 

10,310.86 

6,050.00 

*74,006.47 

15, 144. 13 

737.74 

550.15 

7,848.85 

17, 624. 12 


218,783.52 


18 

20 

23.74 

15.5 

26.00 

14« 
13.44 
10 
15.08 


816, 344. 87 


77.136.00 

4, 452. 00 

30, 428. 00 

20, 182. 00 

24,218.00 

17, 602. 00 

62,042.00 

124, 627. 03 

11,230.00 

75,145.00 

0, 750.  (K) 

10,  507. 00 

22, 000. 00 

7, 417. 00 

23, 524. 66 

15, 800. 00 

14,486.00 

3,0,52.70 

6, 52L  :U) 

17,758.07 


507, 788. 56 


18i 

18i 

18 

17.90 

16| 

18 

18.45 

154 

20 

lOZ 

18* 

18 

10.00 

17.00 

16.08 

18 

18.07 

16.90 

16.00 

16 


tl5,506.74 

1,768.16 

30,5i>1.07 

30, 806. 13 

46, 713. 05 

0, 010. 70 

8, 845. 41 

17,704.40 

1,103.43 


162,348.00 


14,077.32 
812.49 
7,007.04 
5,240.84 
4,056.51 
3, 168. 36 

11,612.80 

19.317.32 
2,246.00 

14,935^07 
1, 756. 62 
1,891.26 
4, 577. 71 
1,334.32 
3,994.40 
2,860.02 
2, 748. 00 
518.65 
1, 109. 97 
2,84L44 


106, 206. 13 


*  Payment  for  overhaul  and  extra  work,  amounting  to  $0,470.04,  included  in  total. 

1  Samuel  L.  James, jr.,  contractor;  $250  were  r&^erved  under  snpplementAry  contract  dated  June  20, 
1801 ;  this  contract  was  annulled  January  23, 1892,  and  work  was  completed  in  open  market  by  James 
R.  Marlow. 

Beoapitulation  of  expendituree  for  the  conatrudtion  of  new  leveea  from  July  1,  1890,  to 

June  SOy  1892, 

Leveesy  Tensas  Basin $218,783.52 

Levees,  rizht  bank,  below  Red  River 162,348.09 

Levees,  left  bank,  below  Red  River 106,206.13 

Total 487,337.74 

Average  price  per  cnbio  yard:  *  Cents. 

Levees,  Tensas  Basin 21. 245 

Levees,  right  bank,  below  Red  River 19.89 

Levees,  left  bank,  below  "Sed  River 17. 76 

General  average  cost  per  cubic  yard 19.94 
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Abstract  of  pivmsals  received  in  response  to  advertisement  dated  SeptemherS,  189 J, /or 
eonstruction  of  levees  in  the  fourth  district,  Mississippi  River,  opened  September  SS,  1891, 

TENSAS  BASIN. 
[Price  per  cubic  yard.] 


Na 


1 
2 
3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

U 


Name  and  adilresA  of  bidder. 


Carey  &.  Bradbnm,  Marshall,  Tex 

T.  A.  Helgason,  Natches,  Miss 

Gibson  &  JDeaton,  Greenville,  Miss 

Keogh,  Moore  &  Co.,  St.  Louis,  Mo 

J.  N.  Oeden,  B«ton  Rouge,  La 

A.  Eltnneham,  N^aticbez,  Miss 

Bobert  Jonnson,  Memphis,  Tenn 

Aagnstus  P.  Martin,  waterproof,  La 

Manning  &  Howe,  Pittsburg,  Pa 

Thomas  O'Malley  Imp.  Co.,  Baton  Rouge,  La. 

ErnestHyner,  Greenville,  Miss 

John  Bavonset',  New  Orleans,  La 

Andrews  Bros.  Const.  Co.,  Baton  Rouge,  La . . . 
Jeffries  St  Dameron,  Memphis,  Tenn 


Hanlscrab- 

ble  (639  R). 

about 

104,000 

cubic  yards. 


Centi. 
*22.98 


32 


28| 


26i 
25.94 


30.49 
34 


B[empe, 
upper  sec- 
tion (659  R), 
about  98,500 
cubic  yards. 


dents. 
*23.70 


29.50 


H* 


26| 


32.44 
38 


Kempe,        Kempe, 
middle  sec-    lower  sec- 
tion (659  R),  tion  («59  R), 
about  08,000  about  33,700 
cubicyards.  cubieyards. 


Cents. 
a  *14.98 


16.95 
17.50 


16.97 
19 


26| 


18.99 
22 


Cents, 
14.74 
•14.45 
14.88 
14.99 
16.90 
14.95 
16 

17* 
:  16 

26| 


16.24 
15.44 
17 


RIGHT  BANK  BELOW  RED  RIVER. 


No. 


1 
2 
3 

4 

5 

0 

7 

8 

9 

10 

11 

12 

13 

14 


Name  and  address  of  bidder. 


John  Soott  &  Son,  St  Louis,  Mo 

Israel  R.  Babbitt,  Baton  Rouge,  La 

Noble  W.  Irish,  Carlisle,  III 

Gibson  &  Deaton,  Greenville,  Miss 

Homan,  MoFadden  &  Cassidy,  St  Gabriel,  La. 

J.  N.  Ogden,  Baton  Rouge,  La 

A.  Eltringham,  Natchez,  Miss 

Don  B.  Hearrin,  Baton  Rouge,  La 

Robert  Johnson,  Memphis,  Tenn 

Thomas  O'Malley  Im^.  Co.,  Baton  Rouge,  La. 

ErnestHyner,  Greenville,  Miss 

John  Bavouset,  New  Orleans,  La 

Andrews  Bros.  Const  Co.,  Baton  Ronge,  La. . 
Jeffries  ft  Dameron,  Memphis,  Tenn 


Highland 

Exttfision 

<815.5  R), 

about 

220,000 

oubioyards. 


Cents. 
*15| 


19 


17.90 
17.48 


18* 
271 


16.44 
17.24 
17* 


Elisa  (844 

R),  about 

30,500  cubic 

yards. 


Cents. 
i5.'9 


24 


16| 


Mayflower- 
Union  (853 
R),  about 
39,100  cubic 
yards. 


Cents. 


15.9 
*14t 
16797 
15.96 
16.0 
17.23 

m 


2A 
20 
16.98 


17 


Dunboine 
.  (865  R), 
about  7,500 
cubicyards. 


CenU. 
17 


M5.98 
20 


24 


17* 


LEFT  BANK  BELOW  RED  RIVER. 


No. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 


Name  and  address  of  bidder. 


Gibson  &  Deaton,  Greenville,  Miss 

Keosh,  Moore  St.  Co.,  St.  Louis,  Mo 

Louis  Le  Sassier,  New  Orleans,  La 

Kilpatrick  &  Storer,  New  Orleans,  La 

Homan,  McFadden  &.  Cassidy,  St  Gabriel,  La. 

J.N.  Ogden,  Baton  Rouge, La 

A.  Eltnngham.  Natchcs,  Miss 

Thomas  O'Malley  Imp.  Co.,  Baton  Rouge,  La. . 

Ernest  Hyner,  (Jreonvillo,  Mi.-^s 

John  Bavouset,  New  Orleans,  La 

Andrews  Bros.  Const  Co.,  Bnton  Rouge,  La. . . 
Jefliries  &  Dameron,  Memphis,  Tenn 


Southwood 

Extension 

(875.5  L), 

about 

129,000 

cubicyards. 


Cents. 
17.98 
15J 


18 

17.9 

17.97 

17.48 

22 

18 

17.19 

17.74 

10* 


Tessier- 

Bonrgeois 

(909.5  L), 

about  19,400 

cubicyards. 


Cents. 
"18,98 


20 
'23' 


Sonthport 

(955.5  L), 

about  17,500 

cubicyards. 


Cents. 


ae 


25 


21 


*Bida  marked  thus  (*),  are  the  lowest  received,  were  accepted,  and  contracts  entered  Intow 
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Abs^aci  of  proposals  received  in  reepovse  to  advertisement  by  poster,  dated  September  ^6, 
1891  f  for  eonstruciion  of  Forttille  Levee,  near  Plaqnemine,  Louisiana. 


Ko. 


1 
2 
3 
4 

6 
6 

7 


Name  and  address  of  bidder. 


Andrew  Brothers  Construction  Company,  Baton  Rou^re,  La 

John  Bavonsei,  Bakour,  La 

Jeffries  4bDameroo,  Memphis,  Tenn 

Homan,  McFadden  &  CsBsidy,  St.  Gabriel,  La 

P.  J.  Coffman,  Napoleouville,  La 

Michel  Walsh,  Plaquemine,  La 

S.  Bowman  BnrbftDk,  Cofleld,  La 


Price  per 
cubic  yard.* 


Cents. 
13.^ 
14.46 

IH 
15.9 
17J 
17.99 


Total. 


$7,392.00 
7,953.00 
8, 112. 50 
8, 745. 00 
9, 623. 00 
0,894.50 

10,725.00 


*Aboiit  55,000  cubic  yards. 

The  bid  of  Andrews  Brothers  Construction  Company  (No.  1)  being  the  lowest,  was 
accepted  and  contract  entered  into.    Amonnt  available  for  this  levoO;  $8,500.   ^ 

Abstract  of  proposals  received  in  response  to  advertisement  by  poster  dated  October  14, 1891, 

for  construction  of  Ferriday  Crevasse  Levee, 


No. 


1 
2 
3 


Name  and  address  of  bidder. 


Albert  G.  Gillespie,  YadallA,  La 

A.  P.  Martin,  Waterproof,  La 

Rutheiford  Sc  Dalgera,  Natchos,  Miss 


Price  per 
cubic  yanl.' 


Total. 


Cents. 


$740 
740 

770 


*  About  4,000  cubic  yards 

Bids  No8.  1  and  2  are  the  same.  No.  1  having  been  selected  1>y  l<it  was  accepted 
and  contract  entered  into.  Total  estimated  cost  of  levee,  $740:  amount  available, 
$1,000. 

Unit^  States  levee  work  in  the  fourth  distnd,  Mississippi  River,  completed  during  year 

ending  June  SO,  1893, 


Name  of  leree. 


TentatBcuin. 


Hardscrabble 

Kempe,  upper  section 

Kerope,  middle  section 

Kempe,  lovrer  section 

Gibsons  Landing* 

Ferriday  Crevasse 

Uendersont 


JUght  b€mk  bdoto  Bed  River. 


NinaGsn 

Highlana  Extension 
Mayflower*Uni(Mi  ... 

Fortvllle 

Kvergre€nt 

Dantoine 


X</K  bank  beXow  Red  River. 

Sonthwood  Extension 

Tessier-BouTgeois , 

Southport 


Miles  bo- 
low  Cairo 
and  bank. 

Length. 

Width 

of 
crown. 

639      R 
059      R 
659      R 
650      R 

Feet. 

9,840 

8,897 

4,549 

8,186 

Feet. 

8 
8 
8 
8 

688.5  R 

13,888 

693      S 
712      R 

136 
1,814 

*         8^ 
8 

806.5  R 
815. 5  R 
853      R 
855      R 
857      R 
865      R 

600 
8,021 
4,743 
8,686 
3,400 

783 

6 
8 
8 
8 
8 
8 

875. 5  L 

9,258 

8 

900.5  L 

1,959 

8 

065. 5  L 

1,372 

8 

Slope  on 
land  side. 


Feet. 
3and3tol 
3  and  3  to  1 
3  and  3  to  1 
3  and  3  to  1 

3  and  3  to  1 

3  and  3  to  1 
3  and  3  to  1 


3  and  3  to 
3  and  3  to 
3  and  3  to 
3and3to 
3  and  3  to 
3  and  3  to 


Sand  3 to  1 
3  and  3  to  1 
3  and  3  to  1 


Greatest 
lieight. 


Feet. 

14.7 
19.2 
14.5 
12.8 

25.6 

16.9 
16.2 


10.3 
15.4 
11.3 
12.5 
16 
8.9 


11.0 

10.3 

9.8 

10.4 


Least 
height. 


Feet. 
0.6 
9.4 
8 
4.3 

8.2 

2.1 
12.4 


9.8 
L9 
0.5 
LI 
1.6 
0.3 


0.6 
LI 
L8 
2.2 


Averaffe 
height. 


Feet. 

12.2 

14.3 

1L3 

8.5 

16.4 

9.5 
14.3 


10.1 
12.3 
10.1 
11 


n 


9.5 
9.5 
8.9 
9.6 


BNG  92 203 
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Untied  States  levee  work  in  the  fourth  district,  Mississippi  Biver,  etc, — Continued. 


^ame  of  levee. 


Tentcu  Basin. 

Hardacrabble 

Kempe,  upper  section 

Kempe,  middle  section 

Kempe,  lower  section 

Gibsons  Landing* 

Ferriday  Crevasse , 

Hendersont 

Right  bank  Mote  Red  River. 

IfinaCrap 

Highland  Extension 

Mayflower-Union , 

rortville 

Kvergreen  X 

Donboine , 

X^  b0nk  below  Red  River. 

Soutbwood  Extension 

Tessier-Bonrgeois 

Soutiiport 


Grade 

of  crown 

above 

high 

water  of 

1880. 


Feet. 
L5 
2.26 
2.26 
2.26 
2.66 
2.9 
8 


8 

1-5 
2.6 
3 
L2 


3 

2.6 

2.6 


Total. 
(Net.) 


Oubie  yards. 

193,849.39 

98,157.44 

68,887.67 

84,948.72 

338, 200. 91 

3,987.78 

84,125.43 


8,840.78 

199,136.35 

60, 636. 65 

65, 814. 01 

98, 654. 73 

7,468.29 


124,627.93 
23,524.66 
17,756.97 


Prica 

per  cubic 

yard. 


CenU. 
22.98 
23.79 
14.98 
14.46 

13 


20 

33 

13.44 

19 

15.98 


15| 

16.98 

16 


Amount 
paid  by 
ITnited 
States. 


$14,540.58 

23,351.65 

10,319.36 

5,050.09 

65,528.43 

787.74 

7.848.85 


1,768.16 
80,866.13 

9,010.70 

8,845.41 
17,704.40 

1,193.43 


19,317.82 
8,994.49 
2,841.44 


When  com- 
menced. 


Oct.  12, 1891 

do .. . 

Oct.  6,1891 
Oct  21, 1891 
Dec  4,1890 
Nov.  4, 1801 
Dec.  8,1890 


Feb.  1,1892 
Oct.  12, 1891 
Oct.  17, 1891 
Oct  15, 1891 
Jan.  1,1891 
Oct  14,1891 


Oct  5,1891 
Oct  9,1891 
Oct    6,1891 


When  com- 
pleted. 


May  26,1892 

Feb.  13,1892 

Feb.  12,1892 

Feb.  22,1892 

Nov.  25,1891 

Dec.  5,1891 

Sept  8,1891 


Mar.  1,1892 
Jan.  4, 1892 
Feb.  3,1892 
Jan.  23,1892 
Aug.  25, 1891 
Deo.  5,1891 


Dec.  29,1891 
Jan.  7, 1892 
Feb.  5, 1892 


* 208,379.43  cubic  yards  built  this  year,  at  19|  cents,  $40,373.51.    Extra  haal  144,504.10  cubic  yarda,  at 
1  cent  per  100  feet,  $9,470.04. 
t  All  of  the  levee  built  during  present  fiscal  year. 
129,435.42  cubic  yards  built  this  year,  at  19  cents,  $5,592.73. 

The  season  was  unnsnally  favorable  for  levee  building,  owing  to  a  long  period  of 
almost  uninterrupted  good  weather  in  the  fall  and  early  winter  and  the  lateness  of 
the  spring  flooa,  and  all  of  the  work  undertaken  was  completed  within  contract 
time  except  Hardscrabblo.  The  difficulties  of  this  work  did  not  seem  to  hs^ve  boen 
fully  appreciated  by  the  contractor  at  first,  and  a  great  deal  of  valuable  time 
and  good  weather  was  lost.  Finally  bad  weather,  high  water,  and  labor  troubles 
seriously  interfered  with  the  progress  of  the  work,  but  fortunately  the  old  front 
levee  held,  although  threatened  with  destruction  by  the  caving  of  the  bank.  At 
this  date  the  levee  is  completed. 

Progress  of  work  on  the  Southport  levee  was  seriously  delayed  for  want  of  a  suffi- 
cient force  until  finally  the  rising  river  threatened  to  entirely  cover  the  batture  f^om 
which  earth  was  being  obtained  for  the  work.  The  available  earth  between  the  new 
and  the  old  levee  was  limited,  and  there  had  been  so  much  delay  that  it  was  unsafe 
to  use  the  old  levee  in  building  the  new  one  and  thus  depend  entirely  on  the  newly  con- 
structed levee  to  hold  the  water,  as  a  break  at  this  place  would  have  greatly  en- 
dangered the  city  of  New  Orleans.  All  efforts  to  induce  the  contractor  to  nut  on  a 
sufficient  force  having  failed,  the  quarter  boat  and  force  of  men  were  brought  down 
from  the  willow  grounds  and  put  at  work  on  the  levee  on  January  20,  under  direc- 
tion of  this  office.  The  levee  was  completed  on  February  5,  and  the  expense  of  the 
extra  force  deducted  from  amount  paid  the  contractor,  as  provided  for  in  the  con- 
tract. 

In  addition  to  construction  work  a  considerable  amount  of  repairs  to  United  States 
levees  in  the  district  was  done  during  the  year.  This  work  consisted  in  clearing 
levees  of  trees  and  brush,  restoring  the  embankment  where  worn  down  from  cross- 
ings or  impaired  hj  wave  wash  or  other  causes,  cutting  aud  filling  leaks  caused  by 
crayfish  holes,  and  in  a  few  cases  raising  the  grade  where  it  was  locally  deficient. 
Repairs  of  this  character  were  made  on  the  following  levees : 


Hard  Times  Dike  (633  R). 
Hard  Times  Wilson  (631  R). 
Evergreen  (636  R). 
Hardscrabble  (639  R). 
Kempe  (659  R). 
Lake  Concordia  (693  R). 
Greens  to  Fairview  (722  R). 


Nina  (806.5  R). 

Highland  (815.5  R). 

Barroza  (823  R). 

Ashland  to  Lin  wood  (878  L). 

Grenada  to  Mount  Olive  (856.5  L). 

Terre  Haute  to  Hope  (919. 5  L). 

Destrahan  (939  L). 


The  work  was  done  partly  by  a  force  of  men  on  a  quarter  boat,  with  an  outfit  of 
tools,  which  was  moved  from  place  to  place  as  the  work  progressed,  and  partly  by 
forces  of  men  and  teams  hired  for  the  purpose,  to  which  the  Government  did  not 
furnish  tools,  quarters,  or  subsistence. 
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It  is  the  experience  of  this  office  that  annnal  work  during  low  water  in  the  repair 
and  maintenance  o£  the  embankments  is  the  most  jiidicions  and  economical  motnod 
of  applying  the  bulk  of  the  funds  for  the  protection  of  levees,  and  that^uch  yearly 
expenditures  are  absolutely  essential  In-  order  to  maintain  an  effective  levee  system. 

During  the  months  of  July,  August,  and  September  a  continuous  line  of  levels 
was  run  over  the  levees  of  the  Tensas  Front  from  the  upper  end  of  the  district- down 
to  Fairview  Landing.  Data  as  to  the  height  of  embankments  and  their  seneral 
condition  was  noted  at  the  same  time^  and  a  continuous  profile  has  been  platted, 
shcTwing  the  results  of  the  survey. 

Protection  of  levees, — ^During  the  latter  part  of  the  winter  and  early  spring  all  in- 
dications pointed  to  a  season  of  ouly  moderately  high  water,  and  many  experienced 
rivermen  had  estimated  on  a  bank  full  stage  as  l^e  nighest  to  be  expected.  On  the 
contrary,  the  lower  river  rose  rapidly  during  the  latter  part  of  April,  and  violent 
storms  became  general  all  over  the  entire  valley  of  the  Mississippi  and  its  tribu- 
taries. 

As  soon  as.  it  became  evident  that  a  high  stage  would  be  reached,  preparations 
were  made  to  8up})1y  necessary  materials  and  do  such  protection  work  as  might  be- 
come necessar^  within  the  limits  of  the  funds  available.  In  these  preparations  and 
in  subsequent  work  precedence  was  given  to  United  States  levees.  The  quarter  boat 
aim  tools  and  the  force  of  men  that  had  been  employed  at  the  rock  quarries  near  the 
mouth  of  Boeuf  River  were  moved  to  the  recently  completed  Kempe  Levee,  arriving 
May  4.  A  weak  place  caused  by  sloughiug  was  repaired  and  considerable  work 
done  on  the  old  Kempe  Levee  above.  On  May  20  the  force  was  transferred  to  Hard 
Times  Landing  and  repairs  begun  on  the  Hard  Times  Dike  across  Lake  St.  Joseph. 

Protection  work  has  also  been  done  by  hired  labor  on  the  Lake  Concordia  and 
Henderson  levees.  The  quarter  boats  Delta  and  Oammaj  the  steamer  Newton,  and  at 
times  the  tugs  Tilda  and  Laurel  and  the  launch  Ruby,  besides  barges  for  transport- 
ing material,  have  been  employed  on  protection  of  levees  above  Ked  River. 

The  tvig  Laurel  was  chartered  on  April  27  for  duty  in  protecting  levees,  principally 
between  Baton  Rou^^e  and  New  Orleans,  and  she  has  been  used,  with  the  barges  as 
needed,  in  distributing  material. 

^  Assistance  has  been  rendered  in  maintaining  the  levees  below  New  Orleans  bv  sup- 
plying lumber  and  sacks  which  have  been  transported  fjree  of  charge  by  the  railroad 
companies. 

According  to  a  recent  estimate  the  assessed  valuation  of  property  protected  by 
Mississippi  River  levees  in  this  district  is  as  follows : 

TENSAS  BASIN. 

Madison,  one-seventh  of  parish $293, 150 

Tensas,  all  of  parish 1,684,390 

Concordia,  all  of  parish 1,355,948 

Franklin,  one-fourth  of  parish 216, 704 

$3,550,193 

RIGHT  DANK  BELOW  RED  RIVER.  * 

West  Baton  Rouge,  all  of  parish 1, 127, 185 

Pointe  Coup6o,  all  of  parish 1,562,545 

Iberville,  two-thirds  of  parish 2, 007, 045 

Assumption,  nine-twentieths  of  parish 677, 870 

Ascension,  three-twentieths  of  parish 304, 455 

St.  James,  one-half  of  parish 922,721 

St.  John,  one-fifth  of  parish 301,693 

Lafourche,  one-half  or  parish 1, 177, 265 

St.  Charles,  three-fourths  of  parish 1, 031, 569 

Jefferson,  one-third  of  parish 1, 103, 779 

Plaquomiue,  one-half  of  parish 966,870 

11,182,997 

LEFT  BANK  BELOW  KED   RIVKR. 

Iberville,  one-third  of  parish 223, 005 

East  Baton  Rouge,  one-tenth  of  parish .258, 880 

Asoension,  fifteen-twentieths  of  parish 1, 725, 255 

St.  James,  one-half  of  parish 922,721 

St.  John,  three-fifths  of  parish 603,386 

St.  Charles,  one-fourth  of  parish 343,856 

Jefferson,  one-sixth  of  parish 367, 926 

Orleans,  nineteen-twentieths  of  parish 130, 000, 000 

Plaquemine,  one  half  of  parish 966, 870 

St.  Bernard,  one-fourth  of  parish 208,423 

135, 620, 322 

Total , , , 150,353,511 
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The  following  table  gives  a  general  idea  of  the  present  relative  condition  of  the 
Mississippi  River  Levees  of  the  District  in  each  of  tne  separate  Stste  or  subdistricts: 

Table  BhawiTtff  the  general  condition  of  the  leveese  fourth  district  MUeieHppi  River,  June 

1, 1892. 


Snbdistricts  in 

order  of  xeneral 

efficiency. 


1.  Orleens  levee 
district. 


2.  AtchafaUya 
Benin  levee 
district. 


8.  Fifth  Lonisi- 
ana  ievee 
dlatriot. 


4.  Pont/chartraln 
levee  district. 


5.  Third     levee 
district. 


8.  First      levee 
distiict 


Limits  of  districts 

on  Mississippi 

River. 


Comprises  all 
levees  on  both 
banks  within 
limits  of  city  of 
New  Orleans, 
about  13  miles 
on  left  bank  and 
13  miles  on  right 
bank. 

Kight  bank,  frma 
mouth  of  Red 
River  to  Don- 
aldsonville. 


Right  bank,  from 
upper  boundary 
or  State  to 
month  of  Red 
River. 

Left  bank,  tnxm 
Baton  Rouge  to 
upper  limit  of 
citv  of  New 
Orleans. 


Right  bank,Arom 
Donaldson  vi  lie 
to  Gulf  of  Mex- 
ico, excepting 
portion  of  New 
Orleans  district. 

Left  bank  of 
river,  from 
lower  boundary 
of  city  of  New 
Orleans  to  Gulf 
of  Mexico. 


go 

1 

I 


26 


129 


223 


127 


148 


70 


St 


d^ 


I 


S3 


BS:S 

0  g  k 
5zi 


10 


108 


125 


66 


65 


22 


I 


^  o« 

o  el  o 
©■g-M 

«|l 

IP 

•sis 

u  ■  ► 


16 


11 


46 


31 


30 


24 


None 


10 


52 


33 


44 


24 


3 

h 

I 


» 


None. 


15 


46 


15 


None. 


None. 


Remarks. 


This  is  placed  first  in  gen- 
eral efficiency  liecanse  of 
its  comparatively  short 
length  and  the  laoor  and 
material  that  is  immedi- 
ately available  in  case  of 
danger. 


River  banks  ftUriy  perma- 
nent throofhontv  espe- 
cially in  Mwer  pari. 
Country  generally  open 
and  baxiks  cleared. 
Levees  exposed  to  wave 
wash  in  lower  part  of  dis- 
trict, and  .board  revet- 
ments used  for  protection 
below  Baton  Rooge.* 

In  this  district  the  rivec 
bank  is  in  many  places 
rapidly  caving.  Coantry 
often  heavify  woodeo. 
Not  much  trouble  fbom 
wave  wash. 

The  country  is  all  cleared 
up  and  open,  largely  cnl> 
tivated  in  sugar  and  rice. 
Banks  genendly  perma- 
nent. Levees  oneii  close 
to  banks  and  exposed  to 
wave  wash.  Board  revet* 
ments  largely  used. 

Same  as  above.  Orange 
groves  below  New  Or- 
fosns.  In  lower  part  of 
district  levees  low  and 

generally  in  bad  eandi- 
ion. 
Levees  generally  low  and 
very  inefficient. 


*  In  general  the  height  of  the  embankments  and  their  distance  from  the  bank  lines  increase  firom 
the  lower  to  the  upper  parts  of  the  district.  The  permanence  of  the  bank  line  and  the  danger  from 
wave  wash  increase  from  the  upper  to  the  lower  psrt  of  the  district.  Below  Baton  Rouge  the  faoOi- 
ties  for  transporting  materials  by  land  and  river  and  tiie  supply  of  local  labor  are  very  good. 
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The  following  crevasses  occurred  during  the  high  water  of  1892 : 


Nftme,  bank,  and  miles  below  Cairo. 


Leblanc  {M2  R.)  

^^apoleonville  (904  R.) 

I'oint  a  la  Haclie  (1,010.5  L.) 

VlU«re  (960  L.)  

MonSeoonr  (995  L.) 

Harlem  (1,000  L.) 

Anchor  (928  L.) 

Happy  Point  (922  R.) 

Tea8W(907L.) 

Belair  (905L.) 

Cedar  i^roTO  (983  L.)  

Harlem  (1,000  L.) 

Btoi7_(972L.) 

New  Hope  (897  R.)  

BeUe  Chaue  (987.5  R.)  ..t.. 

Ascension  (882  R.)  

Vfllero  (970  L.) 

Story  (972  L.)   

Merritt  (975  L.)   

Prospect  (935  L.)  

Belmont  (908  L.) 

Avondale  (953  R.)  

Hermita(H»  (887  L.)   

Delogny  (907R.) 

Bohemia  (1,014  L.) 


Date  of 
break. 

Date 
dosed. 

Remarks. 

Apr.  25 
Apr.  26 
May  14 
May    8 
May  11 
May  12 
May  16 
May  18 
May  22 
May  24 
May  24 
May  25 
May  28 
Jnne   1 

Bayou  Lafourche. 

.......... 

May  14 
May    4 

May  11 
May  20 

Mississippi  River. 
Do. 
Do. 
Do. 
Do. 

May  28 
June    5 
May  28 
May  28 

Do. 
Do. 
Do. 
Do. 
Do. 

May  80 

Do. 
Do. 

June  8 
June   7 

June  15 

Do. 
Do. 

June  7 

Do. 

June  11 

Do. 

June  13 

Do. 

Juno  13 

Do. 

June  12 

Do. 

Juno  13 
Juno  21 

June  16 
[ 

Do. 
Do. 

June  23 

Do. 

June  27 

Do. 

^  LEVSKS,  TKNSAS  BASIN. 

Money  statement 

July  1, 1891,  balance  unexpended $117,532.16 

July  ISj  1891y  transferred  ttom.  protection  of  levees,  Tensas  Basin 88, 475. 00 

Jaly  18»  1891,  pro  rata  allotment  from  Lake  Providence  Reach  allotment 

(of  $75,000] ;. 11,542.60 

September  16, 1891,  transferred  by  Capt.  Townsend,  third  district,  being 

pro  rata  of  $75, 000  allotment  from  Lake  Providence  Reach 1, 834. 75 

May  4, 1892,  transferred  from  protection  of  levees,  Tensas  Basin 3, 000. 00 

Total 171, 884. 41 

May  31, 1892,  expended  during  fiscal  year  to  date 160,212.39 

June  1, 1892,  balance  unexpended 11, 672. 02 

In  hands 11, 672. 03 

Less  amount  covered  by  existing  contract $11, 522. 31 

Less  estimated  liabilities 100.00 

11,622.31 


Available. 


49.71 


Amount  that  can  be  profitably  expended  during  fiscal  year  ending  June 
30,1894 250,000.00 

PROTECTION  OF  LBTEE8,  TEK8AS  BASIN. 

Money  statement 

July  1. 1891,  balance  unexpended $47, 989. 02 

July  18, 1891,  5  per  cent  of  pro  rata  allotment  from  Lake  Providence  Reach 

allotment  (of  $75,000) 607.50 

September  16,  1892,  transferred  by  Capt.  Townsend.  third  district,  being 

5  per  cent  of  pro  rata  allotment  of  $75,000  from  Lake  Providence  Reach .  70. 25 

April  30, 1892,  transferred  from  general  service  allotment 5, 000. 00 

May  31^  1892,  transferred  from  general  service  allotment 5, 000. 00 

Total 58, 666. 77* 

July  18, 1891,  transferred  to  levees,  Tensas  Basin $38, 475. 00 

May  4, 1892,  transferred  to  levees,  Tensas  Basin 3,000.00 

41,475.00 

Balance 17,191.77 

May  31,  1892, expended  during  fiscal  year  to  date 9,088.60 

June  1, 1892,  balance  unexpended 8,103.17 


1 
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In  Treasury,  United  States $5,000.00 

In  hands - 8,103.17 

8,103. 17 

Less  outst'dnding  liabilities  (estimated) 1,200.00 

June  1, 1892,  balance  available 6,903.17 

Amount  that  can  be  profitably  expended  during  fiHcal  year  ending  June 

30,  1894 25,000 

LEVEES,  RIGHT  BANK,  BELOW  RED  RIVER. 

Money  statement 

July  1, 1891,  balance  unexpended 16, 510. 15 

July  18, 18^,  transferred  ironi  protection  of  levees,  right  bank,  below  Red 

River 41.562.50 

July  18, 1891,  pro  rata  allotment  from  Lake  Providence  Reach  allotment 

(of  $75,000) 12,468.75 

September  16, 1891,  transferred  by  Capt.  Townsend,  third  district,  being 

pro  rata  of  $75,000  allotment  from  Lake  Providence  Reach 1, 441. 15 

Total 71,982.55 

May  31,  1892,  expended  during  fiscal  year  to  date ^  69, 920. 61 

June  1, 1892,  balance  unexpended 2, 061. 94 

In  hands 2,061.94 


IC 


Amount  that  can  be  profitably  expended  during  fiscal  year  ending  June 

30,  1894 250,000 

PROTECTION  OF  LEVEES,  RIGHT  BANK,  BELOW  RED  RIVER. 

Money  statement. 

July  1, 1891,  balance  unexpended 48, 071. 25 

July  18, 1891,  5  per  cent  of  pro  rata  allotment  from  Lake  Providence 

allotment  (of  1^5,000) .-..  656.25 

September  16,  1891,  transferred  by  Capt.  Townsend,  third  district,  being 

5  per  cent  of  pro  rata  allotment  of  $75,000  from  Lake  Providence  Reach .  75. 85 

May  31, 1892,  transferred  from  general  service  allotment 3, 000. 00 

Total 51,803.35 

July  18^  1891,  transferred  to  levees,  right  bank,  below  Red  River 41, 562.50 

Balance 10,240.85 

May  81, 1892,  expended  during  fiscal  year  to  date 1,363.47 

June  1, 1892,  balance  unexpended 8, 877. 38 

In  Treasury,  United  States 3,000.00 

In  hands 5,877.38 

8, 877. 38 

Less  outstanding  liabilities  (estimated) 3,500.00 

June  1, 1892,  balance  available 5,377.38 

Amount  that  can  be  profitably  expended  during  fiscal  year  ending  June 

30,1894 :. ? 25,000.00 
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LBVEE8;  LEFT  BANK^  BELOW  BED  RIVER. 

July  1, 1891,  balance  iinen>6nded 16, 717. 14 

July  18. 1891.  transferred  from  protection  of  levees,  left  bank,  below  Red 

River 21,850.00 

Jaly  18, 1891,  pro  rata  allotment  from  Lake  Providence  Reach  allotment 

(of  $75, 000) 6,750.70 

September  16, 1891,  transferred  by  Capt.  Townsend,  Third  distriat,  being 

pro  rata  of  $75,000  allotment  from  Lake  Providence  Reach 780. 90 

Total 85,098.74 

May  31,  1892,  expended  during  fiscal  year  to  date 34,146.71 

June  1, 1892,  balance  unexpended 952.03 

In  hands 952.03 

Amount  that  can  profitably  be  exi>ended  during  fiscal  year  ending  June 
30,1894 250,000.00 

PROTECTION  OF  LKVKBS,  LEFT  BANK,   BELOW  RKD  RIVER. 

Money  statement, 

July  1, 1891,  balance  unexpended $24,689.06 

July  18, 1891,  5  per  cent  of  pro  rata  allotment  from  Lake  Providence  allot- 
ment (of  $75,000) 356.30 

September  16,  1891,  transferred  by  Capt.  Townsend,  Third  district,  being 
5  per  cent  of  pro  rata  allotment  of  $75,000  from  Lake  Providence  Reach .  41. 10 

May  31,  1892,  transferred  from  general  service  allotment .^. 3, 000. 00 

Total 28,085.46 

July  18,  1891,  transferred  to  levees,  left  bank,  below  Red  River 21, 850. 00 

Balance 6,235.46 

May  31,  1892,  expended  during  fiscal  year  to  date 1, 788.00 

Junel,  1892,  balance  unexpended 4,447.46 

In  Treasury  United  States 3,000.00 

In  hands 1,447.46 

4, 447. 46 
Less  outstanding  liabilities  (estimated) 1 2, 600. 00 

Junel,  1892,  balance  available 1,847.46 

Amount  that  can  be  profitably  expended  during  fiscal  year  ending  June 
30,1894 25,000.00 

All  levee  work  above  the  mouth  of  Red  River  lias  been  under  the  immediate  charge 
of  Assistant  Ensineer  H.  S.  Douglas,  and  that  below  the  mouth  of  Red  River  under 
the  immediate  charge  of  Assistant  Engineer  W.  J.  Hardee.    They  report  as  follows: 

Natchez,  Miss.,  May  SI,  189$. 

Sir  :  I  have  the  honor  to  submit  the  following  report  on  the  construction  and  re- 
pair of  levees,  Tensas  Basin,  Fourth  district,  from  June  1,  1891,  to  May  31,  1892. 

At  date  of  last  report,  May  31,  1891,  work  was  in  progress  at  Gibson  Landing 
Levee  (683.5  R,).  The  Henderson  Levee  (712  R.)  was  unfinished,  the  contractors  hav- 
ing failed  to.  complete  it  before  the  high  water  of  1891.  There  was  a  crevasse  in 
Lake  Concordia  Levee  (693  R.^  which  had  been  temporarily  closed  with  a  sack  dike. 

All  work  of  construction  being  done  by  contract,  no  plant,  strictly  speaking,  be- 
longed to  this  work. 

At  Qibson  Lauding  Levee  5,500  feet  of  embankment  had  been  completed  out  of 
a  total  of  13,888  feet. 

On  September  8, 1891,  under  allotments  made  by  the  Mississippi  River  Commission, 
the  following  levees  were  advertised,  awards  made,  and  contracts  entered  into : 

Cubio  yards. 

Hardscrabble  (639  R.),  about 104,000 

Kempe,  upper  section  (659  R.),  about 98,500 

Kempe,  middle  section  (659  R.),  about 68,000 

Kempe,  lower  section  (659  R.),  about 33,700 
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On  October  14, 1891,  proposals  were  asked  by  circular  letter  for  a  levee  to  close  the 
gap  in  Lalce  Concordia  Levee,  known  as  the  Ferriday  Crevasse  (693  R.)*  Award  was 
nuuie  and  agreement  ent^ed  into  with  Albert  H.  Gillespie  for  its  construction* 

The  following  is  a  summary  of  work  done: 

Hardscrdbblei^ecee  (639  B,), — Grade,  1.5  feet  above  hieh  water  of  1890;  crown,  8 
feet;  slopes,  3  and  3  to  1 ;  contents,  193,849.39  cubic  yards.  Several  lines  had  been 
previously  Burveye4  at  this  locality,  but  prior  to  the  opening  of  bids  the  funds  allotted 
were  not  considered  sufficient  to  build  even  the  shortest  of  these  lines.  On  Septem- 
ber 15  a  survey  was  made  to  locate,  if  possible,  a  safe  line  that  would  contain  not 
more  than  the  advertised  amount,  104,000  cubic  yards.  The  survey  indicated  that 
it  would  be  impossible  to  build  a  levee  that  would  contain  this  yardage  and  be 
permanent  for  any  reasonable  length  of  time.  Fortunately  the  prices  bidden  levees 
were  so  much  lower  than  estimated  that  after  the  opening  of  bias  it  wto  found  pos- 
sible, by  slightly  reducing  the  grade,  to  build  the  shortest  of  the  lines  that  seemed  to  be 
reasonably  permanent. 

On  October  12, 1891,  the  contractors  commenced  operations  with  a  small  force. 
They  evidently  did  not  realize  the  difficult  task  which  thev  had  undertaken  and, 
although  repeatedly  urged  to  increase  their  force  and  push  the  work  to  completion, 
they  allowea  the  favorable  weather  to  pass  without  accomplishing  much.  The  re- 
sult was  that  the  work  dragged  along  into  the  rainy  season  and  when  the  contract 
time  for  completion  arrived  the  levee  was  only  about  two-thirds  finished.  Fortu- 
nately the  old  front  levee  had  not  caved  into  the  river.  The  time  of  completion  was 
extended  until  April  15, 1892.  Fui*ther  extensions  of  time,  owin^  to  bad  weather 
and  high  water,  were  granted  the  contractors  a»  follows :  Until  May  1,  May  15, 
and  June  1.  Finally  by  extraordinary  exertions  the  levee  was  completed  May  26, 
1892. 

Kempe  Upper  Section  Levee  (659  JR.). — Grade,  2.26  feet  above  high  water 'of  1890; 
crown,  8  feet;  slopes,  3  and  3  to  1.  Practically  the  Upper,  Middle,  and  Lower  sec- 
tions of  Keqipe  Lejree  are  one  continuous  piece  of  embankment.  It  was  separated 
and  let  in  three  sections  so  as  to  insure  its  completion  before  high  water  and  because 
there  was  sufficient  difference  in  the  character  of  the  work  to  justify  the  belief  that 
lower  prices  in  the  aggregate  would  be  bid  under  this  method  than  if  the  work  had 
been  let  as  a  whole.  The  upper  section  contained  98,157.44  cubic  yards,  and  the 
length  of  the  embankment  is  3,897  feet. 

Work  was  commenced  October  12, 1891,  and  pushed  with  reasonable  energy  to  com- 
pletion on  February  13, 1892.  A  portion  of  the  embankment  crossing  a  slough 
would  not  stand  on  the  required  slopes  and  has  slipped  and  flattened  out  so  that  it 
IS  below  the  established  grade.  It  is,  however,  sufficiently  high  to  restrain  an  or- 
dinary high  water,  and  tliere  being  no  danger  it  was  decided  to  leave  this  portion 
of  the  bank  to  consolidate  and  come' to  a  state  of  rest  before  doing  any  more  work 
on  it. 

Kempe  Middle  Section  Levee  (615^22.).— Grade,  2.26  feet  above  high  water  of  1890; 
crown,  8  feet;  sl^es,  3  and  3  to  1;  length  of  embankment,  4,549  feet;  contents, 
68,887.67  cubic  yaras.  Work  was  commenced  October  6,  1691,  and  the  levee  was 
completed  February  12, 1892.  No  special  feature  occurred  in  the  course  of  construc- 
tion. 

Kempe  Lower  Section  Levee  {669  JS.). — Grade,  slopes,  and  crown  the  same  as  the 
upper  and  middle  sections  of  Kempe  Lsvee.  Work  was  commenced  October  21^  1891, 
and  the  levee  was  completed  February  22.  1892,  without  any  incident  of  note. 

Giheon  Landing  Levee  (683.6  R.). — Work  was  in  progress  at  date  of  last  report. 
Construction  was  pushed  rapidly  and  the  levee  was  completed  November  25,  1891. 
For  a  distance  of  1,700  feet  this  levee  crosses  the  bed  of  Lake  St.  John,  and  it  was 
anticipated  that  unusual  difficulty  would  be  experienced  in  construction.  It  was 
believed  that  the  yielding  character  of  the  soil  forming  the  lake  bed  would  not  sus- 
tain the  weight  of  the  very  heavy  embankment  requir^.  Sinking  of  levee  did  take 
place,  but  it  was  confined  principally  to  a  length  of  about  500  feet  in  the  center  of 
the  lake.  Similar  cases  in  the  past  had  been  a  prolific  cause  of  trouble  with  con- 
tractors, in  some  instances  leading  to  litigation,  warned  by  past  experiences,  bor- 
row pits  had  been  carefully  laid  off  and  cross-sectioned  and  the  earth  ror  this  portion 
of  the  embankment  was  taken  f^om  these  pits.  On  completion  of  the  levee  a  care- 
ful resurvey  determined  the  amount  of  eartn  taken  from  the  pits  and  also  the  extra 
haul.  Having  ample  data  a  fair  and  satisfactory  settlement  was  made  with  the  con- 
tractor. In  the  construction  of  the '  *  lake  "  portion  of  the  levee  un  usual  enteiprise  an  d 
ingenuity  was  shown,  llie  earth  was  hauled  in  wagons  which  were  loaded  rapidly 
and  economically  with  a  patent  machine  based  on  the  general  plan  of  an  elevator 
dredge.  A  very  satisfactory  embankment  was  built  by  this  method,  although  the 
sinking  necessitated  a  modification  of  the  side  slopes.  Since  completion  no  further 
sinking  of  consequence  has  taken  place. 

Ferriday  Crevasse  Levee  (693  B.).—T\i\s  was  a  small  affair.  The  break  occurred  on 
a  falling  river  and  was  closed  with  a  sack  dike.    No  scour  of  consequence  occurred 
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and  the  crevasae  was  closed  on  the  center  line  of  the  original  levee.    Work  was  com- 
menced on  November  4,  1891,  and  the  levee  wa«  completed  December  6, 1891. 
Hei^rtton  Levte  {7 IS  iZ.).— The  high  water  of  1891  had  again  flowed  through  this 

§apy  as  the  contractors  had  failed  to  complete  the  levee  before  flood  time.  The  over- 
ow  had  washed  away  such  portions  of  the  new  levee  as  were  tn  place  and  slightly 
enlarged  the  crevasse  of  1^.  The  local  topography  having  been  considerably 
changed  by  the  flood  a  resurvey  for  a  line  of  levee  to  close  the  gap  was  necessary. 
The  resurvey  was  made  daring  June,  1891.  The  levee  was  completed  without  any 
unusnal  incidents  on  September  8, 1891. 

BBPAUt  OF  LIEVXBSj  TKN8A8  BASIN. 

An  allotment  of  $11,000  was  made  for  the  repair  of  the  United  States  levees  on 
Tensas  Basin.  A  qaarter  boat  was  borrowed  from  the  Red  and  Atchafalaya  works 
and  an  organized  rorce,  equipped  with  the  ]|proper  tools,  placed  on  board.  Tlie  force 
was  under  the  immediate  direction  of  an  inspector,  who  was  thoroughly  familiar 
with  the  entire  line  of  levecK.  The  average  force  employed  consisted  of  about  50 
men,  including  such  employ^  as  were  necessary  for  supervision,  subsistence,  etc. 
Operations  were  commenced  October  21,  1891,  at  the  upper  end  of  the  old  Hard- 
scrabble  Levee,  i.  e.,  that  portion  not  thrown  out  by  the  construction  of  the  new 
line.  Some  work  was  also  done  on  the  lower  end  of  Evergreen  Levee.  Upon  the 
completion  of  this  work  the  force  was  transferred  to  the  lower  end  of  Hardscrabble, 
where  extensive  repairs  were  made.  When  this  work  had  been  completed  the  quar- 
ter boat  was  dropped  down  to  Upper  or  Old  Kempe  Levee,  which  was  put  in  good 
condition,  all  weak  points  developed  by  the  high  water  of  1890  and  1891  being 
thoroughly  repaired  and  strengthened.  From  Kempe  the  repair  force  was  transferred 
to  the  United  States  Green's  to  Fairview  Levee,  which  includes  as  a  loop  Deer  Park 
Levee.  Here  the  most  extensive  repair  work  was  done.  A  considerable  portion  of 
the  levee  had  grown  up  with  trees,  saplings,  briers,  and  weeds,  and  for  some  distance 
the  levee  was  too  low  for  a  flood  equal  to  1890.  A  narrow  ridge  had  been  thrown  up 
hastily  on  the  orown  to  resist  the  nood  of  that  year.  This  ridge  was  reinforced  and 
the  levee  was  thoroughly  cleared,  all  trees  and  saplings  being  grubbed  out  by  the 
roots.  This  work  was  completed  January  13, 1892,  and  the  quiuiier  boat  moved  to 
Hard  Times  Levee,  iVom  which  point  the  balance  of  Evergreen  and  all  of  Hard  Times 
Levee  was  thoroughly  repaired  and  cleared  of  trees,  saplings,  briers,  and  weeds. 
From  Hard  Times  the  repair  force  was  moved  to  Lake  Concordia,  where  a  large 
amount  of  repair  work  was  done.  Tlio  repairs  to  this  levee  were  not  entirely  com- 
pleted, as  be  rare  completion  available  funds  were  exhausted,  and  on  March  14,  1892, 
the  repair  force  was  disbanded.  The  quarter  boat  was  taken  to  laying-up  quarters 
in  New  Orleans  Harbor. 

During  the  greater  part  of  this  time  repair  work  had  been  in  progress  on  Lake 
Concordia  by  hired  labor,  local  labor  beiug  employed  and  furnished  with  the  necessary 
tools.    This  force  quartered  and  subsisted  themselves. 

An  Informal  agreement  was  made  for  the  clearing  and  repair  of  the  United  States 
Hard  Times- Wilson  Levee,  and  under  this  agreement  a  great  deal  of  work  was  done. 
The  levee  was  cleared  of  saplings,  briers,  weeds,  etc.,  for  a  distance  of  9,000  feet,  and 
all  sand  boils  and  leaks  through  the  levee  for  a  distance  of  627  feet  repaired.  Con- 
siderable work  in  the  way  of  repairing  rain  and  wave  wash  yet  remains  to  be  done, 
but  the  lack  of  fuuds  necessitated  the  suspension  of  work. 

It  was  hoped  to  acquire  some  valuable  data  as  to  the  cost  of  repair  work  on  levees. 
The  following  will  give  a  general  idea,  so  far  as  the  force  operated  from  the  quarter 
boat  is  concerned : 

Total  length  of  levee  repaired,  in  feet 

Total  cost,  including  subsistence  and  supervision 

Total  repairs  to  plants,  care  of  plant,  etc 

Cost  per  100  feet  of  levee  repaired 

Cost  of  subsistence  raw  per  man  per  day 

Cost  of  subsistence  served  per  man  per  day 

SUMMARY. 

On  Tensas  Basin,  fourth  district,  the  United  States  has  now  about  51.3  miles  of 
effective  levee,  and  I  report  it-^  present  condition  as  follows: 

Bedford  Levee  {606  R.). — Length,  3,030  feet.  Is  generally  in  good  condition.  It  is 
somewhat  gullied  by  rain  wash,  and  is  partially  grown  up  with  weeds. 

Point  Pleasant  Levee  (624  R,). — A  large  portion  of  this  levee,  built  by  the  United 
States  in  1882,  1883.  1884.  and  1885,  has  been  thrown  out  by  the  construction  of  anew 
line  by  the  local  authorities.    Of  the  work  of  the  United  States  there  now  remains 


1 


3242       REPORT   OF   THE   CHIEF   OF  ENGINEERS,  U.  fl.  ARMY. 

an  eftectiye  length  of  about  2,000  feet,  which  is  not  in  very  good  condition,  it  having 
been  worn  down  by  foot  and  bridle  paths. 

Hard  Timet-  WiUon  Levee  {631 B,). — The  length  of  effective  levee  here  is  now  39,215 
feet,  a  considerable  portion  having  been  thrown  out  by  the  construction  by  the 
local  authorities  of  a  new  levee  at  Bnckridge  or  Point  Pleasant.  The  levee  has  been 
cleared  of  brush,  weeds,  etc.,  over  the  entire  length.  A  stretch  of  10,000  feet  is  in 
bad  repair,  being  badly  washed  by  min  and  waves.  This  portion  is  in  such  condition 
that  it  would  scarcely  stand  another  flood  equal  to  1890.  The  balance  of  the  lihe 
has  been  thoroughly  repaired  and  Ih  in  good  condition. 

Hard  Times  Levee  (633  if.).— Length,  4,000  feet.  This  short  piece  of  levee  is  one 
of  the  most  important  in  the  district,  as  it  is  the  dike  at  the  foot  of  Lake  St.  Joseph. 
A  break  here  would  be  most  disastrous,  as  it  would  in  all  probability  .canse  an  en- 
tire abandonment  of  the  existing  levee  lines  in  the  vicinity,  which  are  all  United 
StAtes  levees.  It  has  been  repaired  and  again  raised  at  the  sinking  portion  in  the 
bed  of  Lake  St.  Joseph. 

Evergreen  Levee  {637  R,). — Length,  10,000  feet.  This  levee^is  now  in  fairly  good 
condition,  having  been  cleared  of  a  dense  growth  of  trees,  briars,  weeds,  etc.,  and 
raised  at  such  places  as  it  wtis  notoriously  low  in  grade.  It  is  a  low-grade  levee, 
and  for  this  reason  only  may  give  trouble. 

Hardscrahble  Levee  {639  B.). — Length,  22,000  feet.  Under  this  head  a  long  line  is 
included:  Upper  Hardscrahble,  or  that  portion  comprised  between  the  end  of  Ever- 

freen  and  the  new  Hardscrahble  Levee  of  1891-'92 ;  the  new  Hardscrahble  Levee, 
uilt  to  close  a  prospective  gap  in  the  fi^nt  line;  and  the  Lower  Hardscrahble,  ex- 
tending from  the  lower  end  of  the  new  levee  to  the  Bondurant  (State)  Levee.  At 
Upper  Hardscrahble  the  levee  was  cleared  of  a  rank  growth  of  saplings,  briars, 
weeds,  etc.,  and  extensively  raised  on  the  crown,  where,  but  for  a  narrow  ridgo  of 
earth  and  sacks  hastily  thrown  iip  at  the  height  of  the  flood  of  1890,  the  water 
would  have  flowed  over  the  top.  The  same  character  of  work  was  done  on  Lower 
Hardscrahble.  The  new  Hardscrahble  Levee  of  1891-^92  has  a  stronger  section  and 
a  higher  grade  than  the  old  one  which  it  adjoins.  It  has  just  been  completed. 
Owing  to  the  continued  caving  of  the  river  bank  in  front  there  are  strong  proba- 
bilities that  the  lower  win^  of  the  new  levee  will  soon  have  to  be  abandoned  and 
the  curtain  extended  much  tarther  downstream.  . 

Bondurant  Levee  {644  B,), — Length,  about  2,000  feet.  This  is  all  the  effective 
length  of  levee  left  built  by  the  United  States  in  1882, 1883,  1884,  and  1885,  the 
balance  of  the  line  having  caved  into  the  river  or  having  b!*en  thrown  out  by  the 
construction  of  new  lines  by  the  local  authorities.  This  short  piece  is  in  fairly  good 
condition. 

KempeLevee  {657  B,). — Length,  27,700  feet.  Under  this  head  will  be  included  Upper  or 
old  Kempe  (656  R.)  Levee,  completed  in  1889,  and  that  portion,  built  in  1891-'92,  called 
upper,  middle,  and  lower  sections  of  Kempe  (659  R.).  Several  levees  have  been  built 
by  the  United  States,  and  the  above  is  the  length  of  the  present  effective  line.  It  is 
a  long  levee  of  generally  very  unusual  height,  and  its  present  condition  is  fairly  good. 
The  upper  or  old  levee  is  in  good  condition,  but  the  lower  portion  has  been  rain- 
washed,  and  the  sod,  being  set  at  an  unfavorable  time,  has  been  killed  by  frost  in 
places.    In  addition,  a  short  portion  of  the  levee  has  sloughed  and  is  in  bad  condition. 

Gibson  Landing  Levee  {683.5  B,). — Length,  13,883  feet.  This  levee  was  completed 
on  December  5,  1891.  The  line  crosses  the  bed  of  Lake  St.  John,  and  for  a  distance 
of  1,500  feet  is  of  unusual  height.  It  is  a  high-grade  levee  and  generally  in  fair  con- 
dition. A  considerable  portion  of  the  line  is  bs^ly  rain- washed,  and  the  sod  has  Dpi 
grown,  owing  to  frost  and  drought  at  the  time  it  was  set» 

Lake  Concordia  {693  B.), — Length,  about  100,000  feet.  This  long  line  of  levee  was 
originally  built  by  the  United  States  in  1882-^83.  Crevasses  occurred  in  1884,  and 
short  lines  of  new  levee  to  close  these  gaps  were  built  in  1884r~'85.  In  1890  an  exten- 
sive break  occurred,  and  a  heavy  line  of  levee  3,030  feet  long  was  built  to  close  the 
break.  In  1891  another  break  occurred,  but  it  was  a  small  one,  and  was  closed  on 
the  line  of  the  original  levee  in  1892.  The  Lake  Concordia  I^evee  was  extensively 
repaired  this  year,  but  the  repairs  were  not  completed,  owing  to  lack  of  ftinds. 

Arnauldia  Levee  {703  B,). — ^Length,  578  feet.  This  is  a  short  piece  of  light  levee, 
built  to  close  a  crevasse  of  1890.    It  is  of  little  importance  and  is  in  fair  condition. 

Greene  to  Fairview  and  Deer  Park  {724  iJ.).— Length,  about  55,000  feet.  This  long 
line  of  levee  was  built  by  the  United  States  in  1882,  1883, 1884,  1887,  and  1891.  It 
is  a  remarkably  good  levee  and  has  given  no  trouble,  except  from  lack  of  height.  The 
high  water  of  1890  overtopped  the  levee  in  several  places.  It  has  been  extensively 
repaired.  The  dense  gprowth  of  trees,  briers,  and  weeds  in  the  Glascock  Swamp  por- 
tion of  the  levee  has  been  cleared  off,  the  trees  being  grubbed  out  by  the  roots.  The 
light  ridge  thrown  up  during  the  flood  of  1890  has  been  reinforced  and  the  line  is 
generally  in  good  condition. 

Deer  Park  {10^988  feet  in  7«n<7a).— This  is  a  part  of  the  United  States  Greens  to  Fair- 
view  Levee.    The  cause  of  the  building  of  this  embankment  was  the  rapid  caving  of 
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the  river  bank,  which  breached  the  original  line  and  necessitated  the  building  of 
what  is  termea  a  run-around  on  an  [extensive  scale.  The  first  Deer  Park  Levee  was 
bnilt  in  1887.  The  continual  caving  of  the  bank  necessitated  the  building  of  another 
levee  in  1890-'91.  This  embankment  still  exists,  but  the  lower  wing  is  again  threat- 
^tfhed  by  the  caving  of  the  river  bank. 

In  conclusion  I  would  state  that  I  believe  that  the  improvement  in  the  general 
condition  of  levees,  Tensas  Basin,  Fourth  district  has  continued  and  that  they  are 
now  in  better  condition  than  at  any  time  since  1882. 
Very  respectfully,  your  obedient  servant, 

H.  S.  Douglas, 
Jssidtant  Engineer, 
Lieut.  John  Millis, 

Corps  of  Engineers,  U,  S,  A, 

Baton  Rouge,  La.,  May  SI,  1892, 

Sin:  I  have  the  honor  to  submit  the  following  report  upon  the  works  of  which  I 
have  had  local  charge  during  the  year  ending  May  31, 1892: 

LKVEE8,  RIGHT  BANK,  BELOW  RED  RIVER — CONSTRUCTION. 

On  June  1, 1891,  the  only  work  in  progress  was  at  Nina,  La.  (806.5  R.),  and  Ever- 
green, La.  (857  R.),  at  whicn  places  the  levees  commenced  during  December,  1890,  and 
under  contract  to  be  completed  by  March  1,  1891,  were  not  finished  by  that  time  and 
for  reasons  set  forth  in  my  last  annual  report  extensions  were  granted,  and  when 
that  report  was  submitted  work  was  in  progress  on  those  levees. 

Nina  Levee, — With  the  exception  of  the  600  feet  left  open  for  the  removal  of  the  Nina 
Plantation  buildings,  for  which  a  supplemental  contract  was  made  with  Contractor 
S.  L.  James,  jr.,  all  of  this  levee  was  completed  but  200  feet,  which  portion  of  the 
work  was  a  dike  across  a  deep  bayou. 

The  greatest  net  fill  in  this  bayou  was  37  feet.  When  the  survey  was  made  for 
computation  of  quantities  the  water  in  the  bayou  was  at  a  low  elevation.  The  great- 
est depth  was  12  feet^  with  from  3  to  5  feet  of  soft  mud  on  the  bottom.  This  portion 
of  the  work  was  built  with  a  6-foot  crown,  riverside  slope  of  3^  to  1  and  a  land 
slope  of  4  to  1. 

To  insure  removal  of  all  foreign  and  injurious  substances  frofn  within  the  base  of 
the  levee,  and  to  provide  against^loughing  and  consequent  loss  of  material  .almost 
sure  to  follow  the  dumping  of  the  light  loam  constituting  the  construction  material 
in  so  much  water,  the  contractor  built  a  wing  dam  at  the  outer  edge  of  either  base 
of  the  levee,  and  by  means  of  an  ordinary  barge  pump  removed  the  water  from 
within  the  inclosure.  Five  large  sections  of  cypress  trees  were  removed  and  a  large 
cypress  stump  destroyed  and  removed  by  blasting  with  dynamite,  when  embankment 
construction  was  commenced  and  carried  on  to  a  successful  completion  without 
experiencing  either  sloughing  or  apparent  sinking.  The  work  was  completed  and 
accepted  on  June  14,  1891. 

Evergreen  Levee, — On  June  1,  1891,  there  were  2,300  feet  of  this  levee,  embrac- 
ing 33,271  yards,  yet  to  be  completed.  On  March  1,  1891,  the  time  prescribed  for 
completion,  the  work  was  but  slightly  advanced  and  for  reasons  stated  in  last  an- 
nual report  an  extension  of  time  to  July  31,  1891,  was  granted.  During  Jun»  and 
July  the  water  in  the  river  was  at  a  low  elevation,  and  authority  was  granted  to  use 
the  old  levee  in  the  construction  of  the  new.  Relieved  of  the  many  obstacles  pre- 
viously encountered,  the  work  proceeded  rapidly  and  was  completed  and  accepted  on 
July  21, 1891. 

SURVEYS  AND  INSPECTIONS. 

On  July  16  and  17, 1891,  an  inspection  was  made  of  all  completed  United  States 
levees  on  this  bank.  An  estimate  was  submitted  giving  the  approximate  amount 
necessary  to  restore  rain  and  wave  washes,  remove  all  objectionable  vegetation  and 
resod,  cut  out  crayfish  holes  and  other  leaks,  etc.  The  aggregate  amount  was  $275. 
It  was  recommended  that  in  addition  to  the  described  repair  work,  a  berme  or 
base  ditch  be  cut  in  the  rear  of  each  levee  to  provide  for  the  prompt  removal  of  seep 
water,  a  dangerous  agency  during  flood  periods,  for  where  such  water  remains  unre- 
moved  it  saturates  the  embankment,  provoking  sloughing  as  well  as  general  insta- 
bility.   The  estimated  aggregate  cost  of  such  ditching  was  submitted  as  $5,958. 

Between  August  23  and  August  26,  1891,  surveys  were  made  to  determine  the  lo- 
cation and  approxinate  cost  of  levee  lines  at  Mayflower-Union  (853  R.)  andDunboine 
(865  R.).  A  survey  had  previously  been  made  for  the  Highland  Levee  (814.5  R.)  ex- 
tension. 

The  board  of  diatriot  officers  on  building  and  repairing  levees,  accompanied  by  the 
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chief  of  the  LoQisiana  State  board  of  ongineersy  passed  through  the  district  be- 
tween An^st  22  and  24,  IS&l,  on  the  U.  8.  S.  THtan,  making  i>orsonal  examination  of 
the  localities  -where  it  was  proposed  to  apply  the  allotted  funds. 

While  in  session  at  New  Orleans  the  board  decided  npon  the  construction  of  the 
Highland  Extension,  Mayflower-Union,  and  Dunboiue  levees.  After  providing  f(9r 
those  works  and  tiie  repair  and  contingent  fund,  a  balance  of  $5,600  remained,  which 
was  allotted  to  a  levee  at  Eliza  (844  R.). 

On  September  23. 1891,  awards  were  made  for  all  the  levees  but  Eliza,  which  was 
recalled  prior  to  the  opening  of  proposals.  '  This  action  was  the  result  of  a  survey 
made  at  the  locality,  wnich  showed  no  breach  in  the  existing  levee.  Further^  that 
the  position  of  that  levee  relative  to  the  bank  line  justified  the  conclusion  that  in  the 
event  of  a  breach  so  much  of  the  levee  would  be  lost  at  one  time  as  to  render  the 
allotment  of  $6,500  inadequate  for  the  construction  of  such  a  line  as  would  then  be 
necessary,  and  the  money  could  not  be  judiciously  applied,  except  in  conjunction 
with  the  local  authorities  by  building  part  of  a  long  Ime.  This  was  considered  in- 
advisable and  the  State  authorities  were  notified  that  the  United  States  would  do  no 
work  at  the  locality. 

During  the  latter  part  of  August,  1891,  a  large  cave  occurred  at  the  lower  end  of 
the  town  of  Plaquemine,  destroying  about  6CS  feet  of  the  levee.  Authority  was 
requested  and  granted  to  apply  the  money  previously  recommended  for  expenditure 
at  Eliza  to  the  construction  of  a  new  levee  at  this  point.  The  work  was  advertised 
and  awarded  as  the  Fortville  Levee  (855  R.). 

COKSTRUCTION. 

Ntna  Levee, — ^As  late  as  last  January  22, 1892,  the  contractor  had  failed  to  put  in 
an  appearance  to  execute  his  supplemental  agreement.  On  January  23  the  contract 
was  annulled  and  the  levee  completed  by  James  R  Marlow  in  open  market  for  20 
cents  per  cubic  yard. 

Work  was  commenced  on  February  1, 1892,  and  completed  March  1, 1892.  It  ia 
600  feet  long,  averages  10.1  feet  high,  has  a  crown  of  6  feet,  side  slopes  of  8  and  3  to 
1,  and  contaius  8,840.78  cubic  yar£.  The  largest  force  employed  on  one  day  was  28 
men  and  36  mules. 

Highland  Extension, — ^This  levee  was  awarded  to  John  Scott  &  Son  on  September 
23, 1891,  for  15^  cents  per  cubic  yard.  It  is  8,021  feet  lon^,  averages  12.3  feet  high, 
has  an  8-foot  crown,  side  slopes  of  3  and  3  to  1,  and  contains  199.136.35  cubic  yards. 

The  levee  constructed  last  year  by  the  United  States  was  not  then  joined  at  ita 
upper  end  to  the  old  levee,  owing  to  the  lack  of  funds  and  the  fact  of  the  old  levee 
remaining  intact.  The  old  levee  is  now  partly  breached,  and  to  provide  for  replace- 
ment of  that  portion  of  it  dangerously  near  the  bank  at  points  above  the  terminus 
of  last  year's  work  the  extension  was  made. 

The  largest  force  employed  on  one  dav  was  148  men  and  204  mules.  Operations 
were  commenced  on  October  10,  and  the  work  was  systematically  and  vigorously 
prosecuted,  resulting  in  its  completion  and  acceptance  as  early  as  January  5, 1S92. 

Mayjlower-  Union. — This  levee  as  originally  designed  was  3,420  feet  long  and  esti- 
mated to  contain  43,495  cubic  vards.  It  was  awarded  September  23  to  Noble  W. 
Irish  for  14j  cents  per  cubic  yard.  Work  was  started  on  October  15  with  a  smaU  force 
of  men  and  mules,  shortly  afterwards  being  increased.  The  largest  force  employed 
on  one  day  was  44  men  and  62  mules.  About  October  1, 1891,  a  Targe  cave  occurred, 
the  bank  line  receding  to  within  30  feet  of  a  salient  angle  of  the  old  leveC;  a  short 
distance  below  the  point  selected  for  the  terminus  of  the  new  line.  This  necessitated 
extending  the  new  line,  which  was  done. 

The  levee  as  built  consists  of  two  sections  of  new  levee  aggregating  3,882  feet  in 
length,  averaging  10.1  feet  high,  with  an  8-foot  crown,  and  side  slopes  of  3  and  3  to  1. 
Between  the  sections  of  the  new  levee  there  existed  a  levee  sufficiently  removed 
from  the  river  bank  to  be  considered  reasonably  permanent,  and  this  levee  was  en- 
larged to  conform  to  the  cross-section  of  the  new  work.  The  yardage  of  the  enlarged 
and  two  new  sections  aggregates  00,636.65. 

Lack  of  experience  in  executing  such  work,  in  the  beginning,  and  bad  weather 
that  prevailed  near  its  conclusion  extended  completion  several  weeks  beyond  the 
time  at  which  it  should  have  been  accomplished  with  the  force  employed.  The  levee 
was  completed  and  accepted  on  February  3,  1892. 

Fortville  Levee. — This  work  was  awarded  on  October  7, 1891,  to  the  Andrews  Brothers 
Construction  Couipany  for  13.44  cents  per  cubic  yard.  It  is  3,686  feet  long,  averages 
11  feet  high,  has  an  8-foot  crown,  side  slopes  of  3  and  3  to  1,  and  contains  65,814.01 
cubic  yai^. 

Work  was  commenced  on  October  16  and  continued  with  but  small  loss  of  time 
until  January  23,  1892,  when  it  was  completed  and  accepted.  Rapid  progress  was 
made  during  the  first  six  weeks  the  force  was  employed.    Progress  was  retarded 
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near  the  completion  of  the  work  by  reaaon  of  raina  and  character  of  dirt  handled. 
The  largest  force  employed  on  one  day  was  49  nion  and  66  mnles. 

Dnnboine  Levee. — ^TniH  is  a  small  affair,  and  was  built  in  anticipation  of  a  breach  in 
the  existing  levee  at  a  point  where  a  horseshoe-shaped  cave  had  occurred,  putting 
the  bank  line  within  20  feet  of  the  riverside  toe  of  tho  levee.  The  bank  for  about, 
half  a  mile  on  either  side  of  the  cave  is  not  a  rapid  caving  bank,  but  more  properly 
a  washing  bank.  For  this  reason  the  local  authorities  In  proceeding  ^ith  their  work 
of  repair  and  enlargement  of  leveea  omitted  this  mile  or  more  of  levee,  all  of  which  is 
close  to  the  bank,  intending  it  to  remain  until  a  new  levee  becomes  necessary.  The 
levee  bnilt  by  the  United  States  was  therefore  considered  of  a  temporary  nature,  and 
was  bnilt  by  the  United  States  to  the  grade  of  the  existing  levee.  It  is  783  feet  long, 
averages  8.1  feet  high,  has  an  8-foot  crown,  side  slopes  3  and  3  to  1,  and  contains 
7,468.^  cubic  yards.  It  was  awarded  to  Gibson  &  Deaton  on  September  23,  for  15.98 
cents  per  cnbic  yard. 

WonL  was  commenced  on  October  14 ;  good  weather  prevailed,  progress  was  rapid, 
and  it  was  completed  and  accept-ed  on  ^vegiber  30.  The  largest  force  engagea  on 
one  day  was  12  men  and  16  mules. 

RBPAIRS.  , 

Owing  to  the  nature  of  the  repair  work  to  be  done,  it  was  deemed  advisable  to 
employ  required  force  in  open  market,  which  was  done. 

Sina  Levee  (806,  6  R,). — rortion  of  this  levee  had  been  badly  washed  by  rains, 
particularly  the  dike.  Almost  the  entire  levee  was  thickly  grown  over  with  weeds, 
which  had  not  permitted  sod  to  grow.  The  levee  was  thoroughly  repaired,  at  a  cost 
of$298.62. 

Highland  Levee  {815.5  R,), — Scattering  weeds  had  grown  on  this  levee  and  in  places  ^ 
the  original  sod  had  failed  to  grow.    The  slopes  and  crown  were  badly  washed  in 
places,  nartionlarly  the  riverside  slope  of- the  dike  and  the  banquette  in  the  rear  of 
same.    Necessary  repairs  were  made,  at  a  cost  of  $228.25. 

Barroza  Levee  (8$3  J?. ). — Very  few  weeds  had  grown  on  this  levee,  but  it  was  badly 
rain- washed  and  very  little  of  the  original  sod  had  grown.  The  levee  is  a  large  pne, 
and  bad  weather  was  experienced,  while  the  force  was  at  work,  which,  together  with 
the  inaccessability  of  material  for  repairs,  increased  the  cost.  Necessary  work  was 
done,  at  an  expense  of  $1,151.74. 

The  excess  of  cost  over  the  estimate  for  the  repair  work  is  accounted  for  by  the 
damage  caused  by  washing  of  the  levees  between  the  time  estimate  was  made  and 
the  work  accomplished. 

SUPKRVISION. 

One  assistant  engineer  in  general  charge  and  an  inspector  stationed  at  each  levee 
was  the  force  employed  directly  by  the  United  States  for  the  necessary  care  and 
supervision  of  the  levees  while  building.  The  United  States  launch  Alaakay  with 
crew  consisting  of  1  master,  1  engineer,  and  1  fireman,  was  detailed  for  duty  in  con- 
nection with  levee  work  on  this  bank  and  was  of  great  value  in  expediting  the  move- 
ments of  the  assistant  engineer.  A  master  laborer  was  stationed  with  the  repair 
force  to  provide  for  the  proper  execution  of  that  work  and  to  keep  and  render  reports 
of  tiie  force  employed. 

LBYEES^  LEFT  BANK,   BELOW  BED  RIVER— SUBVEYS  AND  INSPECTIONS. 

Between  July  17  and  July  22  an  inspection  was  made  of  all  United  States  levees 
and  an  estimate  submitted  aggregating  $6,400  as  necessary  to  properly  repair  them, 
and  $4,948  to  excavate  a  berme  or  base  ditch  in  rear  of  each. 

Between  August  20  and  September  23^  ^^\i  surveys  were  made  to  determine  the 
location  and  cost  of  levee  lines  at  South  wood  flxtenslon  (876.5  L.),  Tessier- Bourgeois 
(909.5  L.),  and  Southport  (955.5  L.). 

On  August  23  and  24, 1891  ^  the  Board  of  district  officers  on  building  and  repairs  of 
levees  passed  thnmgh  the  district  on  the  U.  S.  S.  Titan,  making  personal  examina- 
tion of  the  above  and  other  localities,  looking  to  the  application  of  the  available 
levee  allotment. 

CONSTRUCTION. 

On  Jane  1, 1891,  no  work  was  in  progress. 

Souihwood  'ExteneUm  Levee. — This  work  was  awarded  to  Keogh,  Moore  &.  Co.,  on 
September  23,  for  15^  cents  per  cubic  yard.  It  was  built  in  anticioation  of  a  breach 
in  the  existing  levee  by  caving  banks.    The  levee  is  9,258  feet  long,  averages  9^  feet 
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high,  baa  an  8-foot  orown,  side  slopes  of  3  and  3  to  1,  and  contains  124,627.93  cnbio 
yards.  Work  was  commenced  on  October  5,  and  good  weather  prevailed.  Tbe 
work  was  ably  and  vigorously  prosecuted,  and  completed  December  30.  The  largest 
force  on  one  day  was  114  men  and  158  mulee. 

Tessier-Bouraeois  Levee. — ^Thia  work  was  awarded  to  Gibson  &  Deaton,  on  Septem- 
ber 23,  for  16.d8  cents  per  cable  yard. ' 

The  work  consists  of  two  sections  of  new  levee  about  one-half  mile  apart,  both 
beinff  bniit  in  &nticipation  of  a  breach'in  the  old  levees.  The  npper  (Tessier)  sec- 
tion 18  1,016  feet  long,  averages  91  feet  high,  and  contains  12,742.21  cubic  yards. 

The  lower  (Boorgeois)  section  is  943  feet  long,  averages  8.9  feet  high,  and  ooutains 
10,782.45  cubic  yards.  Both  sections  have  an  8-foot  crown  and  side  slopes  of  3  and 
3tol. 

Work  was  commenced  on  October  9  and  completed  January  2, 1892. 

The  largest  force  engaged  on  one  day  was  19  men  and  30  ^lules. 

Southport  Levee. — This  work  was  built  to  provide  for  a  threatened  breac^  in  the 
existing  levee.  It  was  awarded  to  Louia  Lesassier,  on  Septem1>er  23,  for  16  cents  per 
cubic  yard,  is  1,372  feet  long,  averages  9.5  feet  high,  has  an  8-foot  crown,  side  slopes 
of  3  and  3  to  1,  and  contains  17,758.97  cubic  yards.  ^ 

Work  was  commenced  on  October  5  with  a  small  force.  The  space  between  the 
new  and  old  levees  is  limited,  and  would  not  afford  sufficient  material  for  the  con- 
struction of  the  new  line.  It  was  considered  inadvisable  to  allow  the  old^levee  to 
be  disturbed,  and  the  major  portion  of  the  dirt  for  the  new  line  had  to  be  obtained 
from  the  batture  on  the  river  side  of  the  old  levee.  The  work  was  badly  handled  and 
but  a  small  force  employed.  .  The  contractor  was  repeatedly  notified  of  the  unsatis- 
factory progress  of  tne  work.  By  January  15,  1892,  so  much  of  the  contract  time 
had  elapsed  and  the  river  was  rising,  gradually  covering  and  limiting  the  batture, 
that  something  more  substantial  than  notifications  to  the  contractor  had  to  be  done, 
so  to  insure  the  completion  of  the  work  in  advance  of  high  water,  a  force  was  pat 
upon  the  work  by  the  United  States  and  oiiarged  to  the  contractor  in  the  final  set- 
tlement. This-  force  commenced  work  on  January  20  and  was  maintained  until  Feb- 
ruary 4,  when  the  levee  was  completed  and  accepted. 

The  largest  force  employed  on  one  day  was  185  men  and  169  wheelbarrows,  which 
included  the  force  operated  by  the  United  States. 

REPAIRS. 

A  similar  force  to  that  employed  on  repairs  on  right  bank  was  operated  on  this 
bank.  Work  was  confined  to  the  levees  in  the  worst  condition  and  most  requiring 
repair. 

Ashland  to  Lintoood  Levee  (878  Z).— During  high  water  of  1891  many  leaks  existe<l 
under  the  base  of  this  levee.  To  destroy  them  a  deep  trench  was  cut  along  the  front 
edge  of  the  slope  of  the  levee  and  afterwards  refilled  and  tamped  with  clay.  Wave 
and  rain  washes  were  restored,  weeds  removed,  and  the  levee  resodded  where  neces- 
sary at  a  total  cost  of  $1,081.87. 

Grenada  to  Mount  Olive  Levee  (856,6  L), — Wave  and  rain  washes  were  restored,  weeds 
removed,  and  the  levee  resodded  where  necessary ;  in  addition  to  which  the  wooden 
revetment  was  overhauled  and  made  secure,  all  at  a  cost  of  $652. 

Terre  baute  to  Hope  Levee  (919.5  L), — The  same  work  was  performed  here  as  on 
Grenada  to  Mount  Olive  Levee,  at  a  cost  of  $338.50. 

Destrah^in  Levee  (939  L), — Wave  and  rain  washes  were  restored,  weeds  removed, 
and  the  levee  resodded,  at  a  cost  of  $326.25. 

SUPERVISION. 

The  system  of  supervision  was  the  same  as  used  on  levees,  right  bank,  the  United 
States  launch  Alaska  also  rendering  service. 

Very  respectfully,  your  obedient  servant^ 

W.  J.  IIardke, 

Aeeieta/nt  Engineer, 
Lieut.  John  Millis, 

Corps  of  Engineers,  U.  S,  A. 

SURVEYS,  GAUGES,  AND  OBSERVATIONS. 

Besides  the  surveys  made  in  connection  with  works  for  which  there  wore  specific 
allotments,  the  only  surveys  or  observations  undertaken  daring  the  yekr  related  to 
discharge  measurements. 

The  low- water  discharge  was  taken  in  the  Mississippi  at  Red  River  Landing,  in 
the  Atchafalaya  near  Simmsport,  and  in  the  Red  River  Dam. 
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HiffH-water  discliarges  were  measured  in  the  MissisBippi  at  NatcheS;  Red  River 
Lanmngy  and  Carrollton,  and  in  the  Atchafalaya  at  Simmsport. 

New  bulletin  boards  were  erected  at  the  following  gauges :  College  Point,  Barbres 
Landing,  Plaquemine,  Bayou  Sara,  and  St.  Joseph. 

The  gauge  at  Simmsport  was  discontinued,  by  approval  of  the  Commission,  on 
May  15. 

By  direction  of  the  Commission  the  care  and  maintenance  of  the  following-named 
gauges  will  be  transferred  to  the  secretary  of  the  Commission  on  June  1:  St.  Joseph, 
Bayou  Sara,  Plaquemine,  College  Point,  and  Fort  Jacksan. 

The  following  table  shows  the  highest  and  lowest  readings  of  the  gauges  of  the 
district  durine  the  year  and  the  highest  and  lowest  readings  with  me  date  tliat 
were  previously  recorded  at  each  gauge : 

Hiyheat  gauge  readings. 


Gauges. 


Mississippi  Biver: 

YicksDxire,  Miss 

St.  Josepn,  La 

Natchez,  Miss 

Red  Biver  Landiof ,  La. 
BedRirer: 

Barbres  Landing,  La — 

Sncar  House,  La 

Atcbanlaya  Biver: 

Melville,  La 

Simmsport,  La 

Mississippi  Biver: 

Bayou  Sara,  La 

Baton  Bonge,  La , 

Plaquemine,  La 

College  Point,  La 

Carnulton,  La 

New  Orleans,  La 

Fort  Jackson,  La 


1889-'90. 


Date. 


1890. 
Apr.  25 
Apr.  23 
Apr.  23 
Apr.  23 

Apr.*  28 


Apr.  28 
Apr.  22. 

Apr.  21 
Apr.  21 
Apr.  22 
Mar.  16 
Mar.  17 
Mar.  21 


Beading. 


49.1 
46.15 
48.00 
48.80 

49.70 


35.4 
45.50 

41.2 

36.75 

31.9 

23.90 

16.10 

16.7 


1800-*9L 


Bate. 


1891. 
Apr.    2 
Apr.  13 
Apr.  11  * 
Apr.  27 

Apr.  26 
Apr.  30 

Apr.  10 
Apr.  26 

Apr.  29 
May  3 
Apr.  29 
Mar.  16 
Mar.  16 
Mar.  17 
Mar.  16 


Beading. 


48.1 
43.70 
46.50 
45.48 

45.65 
45.99 

83.7 
43.32 

38.8 
35.55 
3L0 
23.40 
16.0 
16.4 
6.15 


1891-'92. 


Date. 


1892. 
May  10 
June    4 


Beading. 


48.4 
44.69 


Lowest  gauge  readings. 


Gauges. 


Mississippi  Biver: 

VicksDurg,  Miss 

St.  Josepn,  La 

Katchez,  Miss 

Bed  Biver  Landing,  La. 
Bed  Biver: 
^      Barbres  Landing,  La.... 

Sufar  House,  La 

Atchafalaya  Biver : 

Melvin0,La 

Simmsport,  La 

Mississippi  Biver : 

Bayou  Sara,  La 

Baton  Bouge,  La 

Plaquemine,  La 

Ck>llege  Point,  La 

Carrollton,  La 

Kew  Orleans,  La , 

Fort  Jackson,  La 


1880-*90. 


Date. 


1889. 
Nov.    8 
Oct.    31 
Nov.    4 
Nov.    4 

NoY.    7 


Nov.  6 
Nov.    7 

Nov.  3 
Oct.  28 
Nov.  5 
Nov.  5 
Oct.  28 
Nov.    6 


Beading. 


0.2 
8.95 
2.7 
2.40 

2.4 


4.5 
2.0 

2.1 

2.5 

L5 

0.57 

0.4 

2.3 


1890-'91. 


Date. 


1800. 
Aug.  18 
Aug.  20 
Aug.  21 
Aug.  23 

Aug.  24 


Aug.  25 
Aug.  26 

Aug.  31 
Aug.  22 
Aug.  22 
Aug.  22 
Aug.  21 
Aug.  16 


Beading. 


9.0 

6.2 

11.60 

8.8 

6.8 


7.3 
4.8 

4.0 

5.36 

8.65 

2.22 

1.8 

3.7 


1891-'92. 


Date. 


1891. 
Oct.    22 
Nov.  16 
Nov.  16 
Nov.  12 

Nov.    7 
Nov.    8' 

Nov.    7 
Nov.    8 

Nov.  11, 
Nov.  10 
Nov.  13 
Nov.  17 
Oct.  21 
Nov.  16 
Nov.  30 


Beading. 


2.1 
4.0 
4.05 
0.9 

1.0 
0.2 

L5 
1.0 

L8 

i.a 

0.2 

0.15 

0.05 

2.2 

0.5 


NOTB. — ^These  are  the  corrected  lowest  gauge  readings  for  fiscal  year,  July  1, 1890,  to  June  30, 1891. 

The  gauges  of  the  district  have  been  u^der  the  immediate  charge  of  Assistant 
Engineer  H.  S.  Douglas. 

The  low- water  discharges  at  Red  River  Landing,  Red  River  Dam,  and  Simmsport, 
and  the  high-water  discharges  at  Katchez  were  taken  by  Assistant  Engineer  G.  Ed. 
Mott. 

The  high- water  discharge  at  Carrollton  was  taken  by  Assistant  Engineer  William 
Garvin. 

High-wat«r  observations  were  made  partly  by  Assistant  Engineer  W.  G.  Price  and 
finished  by  Mr.  B.  J.  Oliveira. 

Their  several  reports  are  given  herewith. 
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SURVEYS,  GAUGES,  AND  OBSERVATIONS. 

Money  statement. 

July  1, 1891,  balaBce  unexpended $5,700.50 

May  9, 1892,  transferred  from  Helena  Harbor  allotment 1, 000. 00 

Total > 6,700.50 

May  31, 18^2,  expended  during  fiscal  j'ear  to  date 5, 318. 97 

June  1, 1892,  balance  unexpended 1, 381. 53 

In  Treasury,  United  States 1, 000. 00 

In  hand .- : 881.53 

Balance  available 1, 381. 53 

Amount  that  can  be  profitably  expended  during  fiscal  year  ending  June 
30,1894 5,000.00 

Discharge  observatums  in  the  Mississippi  Biver  at  Natchez,  Miss, 


Date. 


1892. 

May  16 
17 
18 
19 
20 
21 
28 
24* 
25 
26 
27 
28 
80 
31 

June   It 
2 
4'      3 

7 


Direction  and  force  of  wind. 


Li^ht:  npstream... 
Strong;  uiwiream.. 

Calin...".!!! 

do 

do 

Light;  do-wnatream 


Brisk ;  upstream 

Light;  upatream 

Strong)  cross  stream 
Brisk;  upstream.... 
Stroiu; ;  upstream . . . 


Gauge. 


Feet. 
47.05 
47.06 
47.16 
47.16 
47.18 
47.14 
47.10 


Area. 


47.07 
47.05 
47.04 
47.10 
47.18 
47.19 


Brisk;  downstream 
Light;  downstream 


47.87 
47.41 


Light;  downstream 
, do 


47.40 
47.39 


8q.  feet, 
151. 197. 62 
150, 417. 03 
158, 867. 45 
153, 124. 54 
154, 088. 15 
152,188.47 
154,^16.50 


153, 065. 33 
151,307.03 
155,2ia.65 
150, 616. 36 
152,789.25 
151,042.09 


154,018.95 
158,795.50 


153, 384. 37 
152,93L36 


Mean 
velocity 
per  sec- 
ond. 


Feet. 
8.520 
8.626 
7.341 
8.493 
8.753 
8.801 
8.803 


8.615 
&616 
8.468 
8.291 
8.347 
8.587 


8.564 
8.414 


&724 
8.514 


Discharge 
per  second. 


Oubie/eet. 
1,288,783.00 
1,297,513.31 
1, 166, 244. 14 
1,300,523.71 
1,348,716.09 
1,339,516.18 
1,357,622.82 


1,328,305.10 
1,303,726.21 
1, 314, 394. 69 
1,248.789.96 
1,275,277.58 
1,296,989.49 


1,318,965.25 
1, 336, 106. 14 


1,838,160.49 
1,308,022.99 


■*  No  observation ;  tug  disabled. 
*  t  Ko  observation ;  tug  disabled  a.  m. ;  heavy  rain  all  p.  m. 

X  "So  observation ;  tug  in  use  on  levoe  work. 

G.  Ed.  Mott,    - 
Observer, 

Discharge  observations  in  the  Mississippi  Biver  at  Bed  Biver  Landing,  La, 


Date. 


1802. 

Apr.   3 

5.....« 

7 

21 

May    4 

6 

11 


Oange. 


Feet, 
33.50 
34.21 
34.96 
40.60 
43.78 
44.09 
44.79 


Area. 


Sg.feet. 
166,307 
168,680 
167,806 
192,490 
190, 575 
201, 717 
207,180 


Mean 
velocity 
per  sec- 
ond. 


Feet 
4.243 
4.549 
4.717 
6.102 
«.313 
5.325 
5.315 


Dispharge 
per  second. 


Oubie/eet. 

705,587 

767,372 

791,496 

962,150 

1,060,813 

1,074,084 

1,101,164 


Slopo. 


1.043 
1.042 

0.923 
0.988 
0.959 


APPENDIX  W  W — ^REPORT  OF  MISSISSIPPI  RIVER  COMMISSION.      3249 


Discharge  ohservationa  in  the  Atchafalaya  Biver  near  Simmaport,  La, 


Date. 


1892. 

Apr.    1 

6 

8 

22.. 

May    2 — 

7 

13 


Mean 

Gauge. 

Area. 

vel«x?ity 
per  sec- 
ond. 

Feet, 

V^ 

Feet. 

31.15 

2.781 

32.60 

47,845 

2.805 

33.075 

48,624 

2.989 

38.82 

65,387 

3.594 

41.46 

67,248 

4.215 

42.33 

68,515 

4.390 

43.18 

67,0e3 

4.736 

Discharge 
per  second. 


Oubiefeet. 
134,689 
138,538 
145, 356 
199,046 
241,334 
256,866 
270, 214 


On  May  I4th  the  wind  and  waves  were  too  strong  for  discharge  work. 
AH  the  above  discharges  and  mean  velocities  have  been  reduced  by  multiplying 
by  .96,  as  the  meter  was  mn  at  mid-depth. 
Respectfully  submitted.  W.  G.  Price, 

17.  S,  AsHstant  Engineer, 

Diseharge  observations  in  the  Mississippi  Eiver  at  Bed  Biver  Landing,  La, 


Date. 


1892. 

May  19 

21 

23 

25 

27 

Jane    1 

8 

7 


Direotion  and  foroe  of  wind. 


Clear  and  calm 
North;  strong. 
Clear  and  calm 

N.E 

aw.;  light. -- 
8.E.:  raining  . 

K.W :.. 

Clear  and  calm 


Gaage. 


Feet. 

46.86 
46.40 
46.45 
46.50 
45.60 
45.96 
46l12 
46.50 


Area. 


Sq./eet. 
210, 114 
211, 465 
212, 461 
214,505 
216,299 
217,068 
215,648 
218,804 


Mean 
velocity. 


Feet. 

5.243 
5.220 
5.182 
6.184 
5.119 
6.180 
6.189 
6.165 


Discharge. 


Cfubic/eet, 

1, 101, 716 
1,103,786 
1,091,066 
1,111,987 
1,117,170 
1,124,389 
1,108,051 
1,127,881 


JHsokarge  observatUms  in  the  Atehafalaya  Biver  near  Simmesport,  La. 


Date. 


1892. 

May  20 

22 

24 

26 

28 

June   2 

4 

6 

8 


Direction  and  foroe  of  wind. 


Clear  and  calm 
N.  W. ;  strong 

Sonth 

Clear  and  calm 
S.  Ej  strong.. 

N.W 

Clear  and  calm 

do 

do 


Gauge. 


Feet. 

48.60 

48.68 

43.76 

43.81 

43.90 

44.40 

44.58 

44.82 

45.02 


8q./eet. 
60,181 
61,046 
60,666 
61,357 
60,981 
62,567 
61,779 
61,903 
62,739 


Mean 
velocity. 


Feet. 
4.909 
4.754 
4.861 


770 
900 
056 
072 
176 


6.259 


Discharge. 


Cubic  feet. 
205,442 
290,239 
294,859 
292, 674 
299, 170 
316. 261 
313,344 
320,415 
329,919 


B.  J.  Olivkira,  Observer, 
Dischavge  observaHons  in  the  Mississippi  Biver  at  Carrollton,  La,,  189$, 


Date. 


1892. 

May  14 

16 

18 

19 

21 

24 

27 

June    1 

4 

6 

8 

10 

14 


Weather. 


Clear  and  calm 
do 


do 

do , 

do 

do 

do 

Strong  S.  wind . . 
Clear  and  calm... 

do 

do 

, do 

Strong  NE.  wind. 


Gauge. 

Area. 

Mean 
velocity. 

Discharge. 

Feet. 

JSq./eet. 
170,347.6 

Feet. 

OttbUfeet. 

16.01 

5.668 

1,047,107.84 

16.15 

178,740.0 

6.407 

1, 028, 627. 30 

16.25 

176, 130. 0 

6.663 

1,077,658.40 

16.10 

176,615.0 

5.602 

1,106,569.75 

16.30 

174,085.0 

6.451 

1,054,326.60 

16.80 

176,911.0 

6.893 

1,050,936.64 

16.26 

174, 095. 0 

5.630 

1,042,133.876 

16.50 

177,835.0 

5.363 

1,067,436.25 

16.60 

181,418.0 

6.484 

1,098,891.797 

16.70 

184, 605. 0 

6.218 

1,084,305.43 

16.70 

182,059.0 

6.403 

1,102,810.95 

17.00 

183, 805. 0 

6.147 

1,058,093.60 

18.70 

184,770.5 

5.226 

1,088,836.056 
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William  Garvin, 
Assistant  Engineer, 
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Natchez,  Miss.,  May  SI,  1892. 

Sir:  I  have  the  honor  to  submit  the  following  report  on  surveys,  gauges,  and  ob- 
servations under  my  immediate  charge  for  the  year.ending  May  31,  1892: 

Surveys  have  been  confined  to  personal  exam'inatiouB  and  reconnoissances  of  bank 
lines  where  existing  levees  were  threatened  by  caving  banks. 

The  gauges  at  St.  Joseph,  Bayou  Sara,  riacruemine,  College  Point,  and  Fort  Jack- 
son on  the  Mississippi  River,  at  Barbres  and  Sugar  House  Chute  in  Old  River,  at 
Simmesport  and  West  Melville  on  the  Atchafalaya,  have  been  inspected  from  time 
to  time,  and  are  generally  in  as  fair  a  state  of  efficiency  as  is  practicable  on  caving 
and  settling  banks. 

New  bidletin  boards  have  been  set  up  at  St.  Joseph,  Bayou  Sara,  Plaqaem^e, 
College  Point,  and  Barbres  Landing. 

Very  respectfully,  your  obedient  servant, 

H.  S.  Douglas, 
AB8i9tani  Engineer^, 
.    Lieut.  JoiiN  MiLLis, 

Corps  of  Engineers t  U.  S.  A, 

Approximate  value  of  plant  belonging  to  the  United  States  and  used  upon  the  improtement 

of  the  Mississippi  Biverj  Fourth  District. 


Class  of  property. 


Steamer  General  Nowton 

Steam  launch  Kuby 

Steam  tug  General*  Com stoolf 

Steam  tug  Tilda 

Steam  latmch  Alaska 

Steam  laanch  Ko.  5 

One  dredge  boat 

Four  damp  scows 

Five  quarter  boats 

Twenty-six  barges 


Approximate 

value  June 

30,  1892. 


$12,000 

4,000 

6,500 

6,000 

3,b00 

2,000 

10,000 

12,000 

12,000 

45,000 


Class  of  property. 


One  warehouse  barge  . . . 
One  warehouse  barge . . . 

Fifteen  rowlioats 

Tools  and  appliances  . . . 

Office  furniture 

Surveying  instruments . 
Drawing  instruments. . . 
Railway  cars  and  bracks 

Total 


Approximate 

value  June 

30,1892. 


12,200 

200 

200 

16,000 

1,500 

2,600 

200 

1,900 


137,800 


List  of  civilian  engineers  on  work  of  river  and  harbor  improvements  in  charge  of  First 
Lieut.  John  Millie,  Corps  of  Engineers,  to  June  SO,  1892,  inclusive. 


Name  and  residence. 


Time  em- 
ployed. 


H.  S.  Douglas,  New  Or- 
leans, La. 

W.  G-  Price,  Schenevus, 
N.  T. 

W.  J.  Hardee,  New  Or- 
leans, La. 

William  Garvin,  New  Or- 
leans, La. 

6.  £d.  Mott,  New  Or- 
leans, La. 


Moa.  Day$, 
C     3       0 
\     0       0 


Compen- 
sation per^  Where  employed, 
month. 


3 
9 
9 
1 
6 
3 


New  Orleans 

Natchez,  Miss . . . . 
Simmesport,  La. . . 

New  Orleans 

Baton  Kouge 

New  Orleans 

— do 

^Simmesport,  La., 
>    and  Barbres,  La. 


Work  on  which  employed. 


}  Levees,   Tensas    Basin    and 

>  gauges  in  district. 

Red  and  Atchafalaya  rivers. 

and   surveys,    gauges,    ana 

observations. 
)  Levees  right  and  left  bank 

>  below  Bed  River. 
New  Orleans  Harbor. 

Do. 

>  Red  and  Atchafalaya  rivers. 


The  following  maps  accompauy  and  form  a  part  of  this  report: 
Plate  I. — General  map  of  Fourth  District. 

Plate  II. — Works  of  improvement  at  junction  of  Mississippi,  Red  and  Atcha- 
falaya rivers. 
Plate  III.— New  Orleans  Harbor. 
Plate  IV. — Carrollton  Bend,  New  Orleans  Harbor,  La. 
Plate  V.— Third  District  Reach^  New  Orleans  Harbor. 
Very  respectfully,  your  obedient  servant, 

John  Millis, 
First  Lieutenant  of  Engineers, 

Col.  C.   B.  COMSTOCK. 

Corps  of  Engineers,  U,  S,  A., 

President  Mississippi  Biver  Commission. 


APPENDIX  X  X, 


annual  report  of  the  missouri  river  commission  for  the 

fiscal  tear  ending  june  so,  1892, 

Office  Missouri  Rivee  Commission, 

St.  LouiSy  Mo.j  June  30j  1892. 

Sir  :  The  Missouri  River  Commission  beg  leave  to  submit  herewith 
their  aunual  report  for  the  fiscal  year  ending  June  30, 1892. 

SURVEYS  AND  EXAMINATIONS. 

The  office  work,  computations,  etc.,  connected  with  the  secondary 
triangulation,  which  extends  from  the  mouth  of  the  river  to  the  Three 
Forks  in  Montana,  was  completed. 

Work  in  the  field  below  Sioux  City  consisted  in  detached  surveys  to 
supply  information  not  collected  by  the  general  survey  of  1890,  and  to 
obtain  information  at  special  localities.  This  work  was  mainly  carried 
on  in  the  fall  of  1891,  and  is  described  at  length  in  the  report  of  the 
secretary  of  the  Commission  (Appendix  A). 

In  the  spring  of  the  current  year  two  parties  were  placed  in  the  field 
to  run  a  line  of  precise  levels  between  Sioux  City,  Iowa,  and  St.  Charles, 
Mo.,  which  latter  point  is  already  connected  with  the  similar  work 
done  by  the  Mississippi  River  Commission  and  the  U.  S.  Coast  and 
Geodetic  Survey.  The  work  of  these  parties  has  progressed  favorably, 
and  it  is  expected  that  it  will  be  completed  during  the  current  season. 

Work  has  been  continued  on  the  mapping  of  recent  surveys  of  the 
river.  Twenty -one  gauges  have  been  maintained  by  the  Commission, 
and  the  study  and  reduction  of  physical  data  has  been  continued. 

For  details  see  report  of  secretary  of  the  Commission,  Appendix  A. 

CONSTRUCTION. 

For  details  see  appendices,  B,  Bl,  C,  and  D. 

Siotix  Oity,  Iowa. — No  field  work  was  done  during  the  year  at  this 
locality.  The  effect  of  the  dikes  constructed  to  protect  the  town  front 
continues  to  be  good  and  no  further  work  seems  to  be  needed. 

Omaha,  Nebraska. — At  this  locality  the  revetment  of  the  left  bank  of 
the  river  near  Council  Bluffs,  Iowa,  was  extended  down  stream  9,220 
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feet  during  the  months  of  August,  September,  and  .October,  1801. 
This  work,  with  that  previously  constructed,  will,  it  is  thought,  suffi- 
ciently protect  this  bank,  and  that  nothing  more  than  occasional  re- 
pairs will  hereafter  be  needed. 

Nebraska  City^  I^ebraska. — No  work  was  found  necessary  at  this  place 
during  the  season,  and  the  plant  was  transferred  to  St.  Joseph  for  ser- 
vice at  that  point.  Eight  thousand  dollars  of  the  balance  of  allotment 
for  this  place  was  transferred  to  the  work  at  Bon  Ton  Bend. 

8t  Josephy  Missouri. — Work  was  resumed  on  the  revetment  of  Bel- 
mont bend  in  the  latter  part  of  August,  iSOl,  and  was  carried  on  dur- 
ing the  fall,  and  to  some  extent  during  the  winter  and  spring.  Four- 
teen tho'usand  two  hundred  and  forty-six  feet  of  revetment  was  con- 
structed, and  a  junction  eflfected  with  the  work  of  previous  years  near 
Elwood,  Eans.  The  work  was  not  entirely  completed  and  suffered  con- 
siderable damage  during  the  high  water  of  the  current  year.  As  the 
original  allotment  for  the  work  was  about  exhausted  additional  funds 
were  transferred  from  the  allotment  for  Council  Bluffs  revetment,  and 
such  repairs  were  made  as  were  necessary  to  prevent  further  damage, 
the  total  extent  of  which  can  not  be  ascertained  until  the  water  falls. 

Repairs  were  also  made  to  the  revetment  in  Bon  Ton  Bend,  in  which 
the  construction  of  3,000  feet  of  new  revetment  and  numerous  minor 
repairs  proved  necessary.  Work  was  also  carried  on  to  some  extent  on 
the  rectification  works,  pile  dikes,  above  the  St.  Joseph  Waterworks. 
The  success  of  this  work  is  not  yet  assured. 

Atchison,  Kansas. — Ko  w<5rk  has  been  done  at  this  place  during  the 
year.  The  cut-off  at  Doniphan  Point,  alluded  to  in  last  report,  has  so 
far  changed  the  regimen  of  the  river  that  the  works  previously  put  in 
to  direct  and  control  the  channel  above  the  railroad  bridge  have  suf- 
fered considerable  damage^  and  their  entire  destruction  seems  to  be 
only  a  question  of  time.  Just  what  the  final  effect  will  be  can  not  as 
yet  be  determined,  but  the  direction  of  flow  through  the  bridge  still 
remains  favorable. 

Kansas  City,  Missouri, — Work  in  this  neighborhood  has  been  confined 
to  repairing  and  completing  the  work  of  former  years  and  was  as  fol- 
lows, viz : 

Little  Platte  Bend. — One  thousand  four  hundred  and  fifty  feet  of  re- 
vetment was  constructed  at  this  place,  closing  an  open  gap  between 
the  dikes  at  the  upper  end  of  the  bend  and  the  revetment  akeady  built 
at  the  lower  end.  The  dikes  themselves  received  slight  repairs,  and 
mattress  aprons  were  placed  around  their  outer  ends  to  protect  them 
from  scour. 

Kate  Bend. — Repairs  were  made  to  the  revetment  constructed  in  this 
bend  in  1885  wherever  weak  places  had  developed  themselves,  and  the 
work  was  placed  in  first-class  shape. 

Harlem  revetment. — About  2,400  linear  feet  of  the  left  bank  above  the 
Harlem  system  of  dikes  was  protected  by  revetment  during  the  fall  of 
1891. 

East  Bottoms  revetment. — Some  slight  repairs  were  executed  here,  and 
consisted  in  resetting  stone  displaced  by  wave  and  ice  action. 

Kansas  City  and  Harlem  dikes. — These  two  systems  of  dikes  are  in- 
tended to  control  the  flow  of  the  river  in  front  of  Kansas  City,  and 
until  their  full  effect  is  developed  they  will  require  repairs  and  exten- 
sion from  time  to  time.  One  thousand  four  hundred  and  twenty-four 
feet  of  dike  was  built  during  the  past  season,  the  work  contemplated 
not  being  entirely  completed. 
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SYSTEMATIC   IMPROVEMENT   OF  FIRST  REACH, 

In  compliance  with  the  wishes  of  Congress,  as  expressed  in  the  last 
river  and  harbor  bill,  the  systematic  improvement  of  the  river  was 
begun  last  season  in  the  vicinity  of  the  moutli  of  the  Osage  Eiver.  Con- 
siderable time  was  required  to  close  up  minor  works  and  get  the  plant 
together,  and  the  study  of  this  new  locality  and  preparation  of  plans 
also  involved  much  delay;  nevertheless  a  fair  start  was  made  last  sum- 
mer, and  considerable  progress  has  been  made.  The  extraordinary 
high  water  of  the  present  season,  which  still  continues,  has  been  a  se- 
rious drawback.  The  plan  of  work,  so  far  as  settled,  consists  in  con- 
tracting the  river  and  in  confining  it  against  the  rocky  rieht-hand  shore 
from  the  vicinity  of  Jefferson  City  to  the  mouth  of  the  Osage. 

It  had  originally  been  intended  to  prolong  this  direction  to  Bonnots 
Mills,  which  would  have  involved  occupyiiig  Osage  Chute,  but  further 
examination  having  shown  this  course  to  involve  considerable  diflftcul- 
ties,  a  location  outside  of  Dodds  Island  was  finally  decided  on.  The 
work  so  far  consists  entirely  of  pile  dikes,  of  which  about  16,500  linear 
feet  have  been  constructed.  So  far  as  the  effect  of  this  work  can  now 
be  observed  the  results  have  been  very  gratifying,  though  the  low- 
water  season  must  be  awaited  before  definite  conclusions  can  be  reached. 
With  the  four-year  appropriation  provided  in  the  river  and  harbor 
bill  recently  passed  by  Congress,  it  is  hoped  and  expected  that  this 
work  may  be  sufl&ciently  extended  to  demonstrate  effectually  what  re- 
sults may  ultimately  be  expected  and  what  the  cost  of  a  thorough  im- 
provement of  the  river  will  be. 


REMOVAL  OP  OBSTRUCTIONS. 

The  snag  boat  belonging  to  the  Commission  was  sot  at  work  August 
1, 1891,  and  continued  at  work  until  I^ovember  28,  when  she  was  laid 
up  for  the  winter.  Work  was  resumed  March  22, 1892,  and  was  carried 
on  with  various  interruptions  from  high  water,  until  May  21,  when 
the  great  flood  of  this  year  caused  a  further  suspension  of  operations. 
Work  will  be  resumed  as  soon  as  the  water  recedes  sufQciently  to  un- 
cover the  snags.  During  the  season  the  boat  worked  overthat  portion 
of  the  river  between  the  mouth  and  Boonville  five  times;  between 
BoonviUe  and  Glasgow  three  times,  and  between  Glasgow  and  Kansas 
City  two  times.  One  thousand  nine  hundred  and  forty-five  snags  were 
removed  and  destroyed,  and  great  benefit  conferred  on  navigation. 

Tahle  of  tpork  done  by  snag  boat. 


' 

SnAgB  destroyed. 

Trees 
cut. 

BrlA 
piles  re- 
moved. 

Nameofrivor. 

Num- 
ber. 

Bttimated 
weight 

intoiiBof 

2,000 
pooxidB. 

Miles 

run. 

MftSiMiVDl 

136 

Misioan 

1,045 

28,907.7 

664 

6 

1,620 

Total 

1,946 

23,907.7 

664 

6 

1,756 
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Money  statement. 

Jnlv  1,  1891,  balance  unexpended $751,703.15 

CasJi  reoeiyedfrom  oyerpayments  refunded 94.27 

751, 797. 42 
June  30, 1892,  amount  expended  during  fiBcal  year 549,980.67 

July  1, 1892,  balance  unexpended 201,816.75 

July  1,  1892,  outstanding  fiabilitieB ^ 83,057.98 

Julyl,  1892,  balance  available 168,758.82 

Eespectfully  submitted. 

Chas.  R.  Suteb, 
Lieut.  Col,  of  Engineers^ 
President  Missouri  River  Commission. 

A.  Mackenzie, 

Major  of  Engineers. 
O.  H.  Ernst, 
Major ^  Corps  of  Engineers^  Colonel^  U.  8.  A. 

Garland  C.  Broadheai). 

B.  S.  Berlin. 

The  honorable  the  Secretary  op  War. 

(Through  the  Chief  of  Eugineers,  U.  S.  A.) 


letter  of  the  missouri  river  commission  submitting  estimates 
for  the  fiscal  year  ending  junb  30,  1894. 

Missouri  Eivbr  Commission, 

Office  of  the  President, 
8t.  LouiSy  Mo.y  AttgiMt  22j  1892. 

General:  The  Missouri  Eiver  Commission  beg  leave  to  submit  the 
following  estimate  of  the  amounts  that  can  be  profitably  expended  dur- 
ing the  fiscal  year  ending  June  30, 1894,  on  the  improvement  of  Missouri 
River  between  its  mouth  and  Sioux  City,  Iowa: 

Office  and  traveling  expenses  and  salaries  of  Commission $20, 000 

Surveys  and  observations 25,000 

Gauges^  physical  data,  and  publications 25, 000 

Operating  snag  boat 35, 000 

Systematic  improvement  in  first  reach 645, 000 

Total 750,000 

Very  respectfully,  your  obedient  servant, 

Chas.  R.  Sitter, 
Lieut.  Col.  of  Engineers^ 
President  Missouri  River  Commission. 

The  honorable  the  Secretary- of  War. 

(Through  the  Chief  of  Engineers,  U.  S.  A.) 
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Consolidated  atatementf  July  6j  18S4y  io  June  SO,  1892. 

Act  of  July  5, 1884 $640,000.00 

Act  of  August  5, 1886 375,000.00 

Act  of  August  11, 1888 1,000,000.00 

Act  of  February  22, 1890 75,000.00 

Act  of  September  19,1890 800,000.00 

Total  specific  appropriatious 2,890,000.00 

Balances  from  former  appropriations  : 

Act  of  August  2, 1882,  applied  to  works  above  Sioux  City, 

Iowa $4,000.00 

Survey  Missouri  River  from  mouth  to  Fort  Benton 8, 844. 39 

Act  of  August  5, 1886,  applied  to  removing  obstructions 

from  Missouri  River 1,982.80 

Total  balances 14,827.19 

Received  from  sales  and  deposits 1, 030. 69 

Total  available 2,905,857.88 

Expended  to  June  30, 1892 2,704,041.13 

Balance  June  30, 1892 201,816.75 

LUt  of  otvtZuin  engineerB  employed  on  work  of  river  and  harbor  improvements  in  charge  of 
Missouri  River  Commission  from  July  i,  1891,  to  June  SOj  1892,  inolusivey  under  the 
river  and  harhor  acts  of  July  5,  1884  {survey  of  Missouri  River  abore  Missouri  River 
Falls,  Fort  Benton,  Mont,),  August  11, 1888  (improving  Missouri  River),  and  September 
19, 1890  {improving  Missouri  River  from  its  mouth  to  Sioux  City,  Iowa). 


Name  and  residence. 


BamnelH.  Yonge,  Kansaa  City,  Mo 

5.  Waters  Fox,  St.  Joseph,  Mo 

Charles  F.  Potter,  Omaha,  Nebr 

O.  B.  Wheeler,  St.  Louis,  Mo 

6.  A.  Marr,  St.  Lonis,  M.o 

D.  W.  Wellman,  St.  Lonis,  Mo 

J.  A.  SeddoD,  St.  Louis,  Mo 

A.  H.  Blaisdell,  St.  Louis,  Mo 


C.  K.  Winohell,  St.  Louis,  Mo. 

O.  W.  Ferguson,  St.  Louis,  Mo 
A.  L.  Johnson,  St.  LouIh.  ^Io  .. 
James  A.  Paige,  St.  Loiii^^.  :^Io 
J.  C.  Meredith,  St.  JoHej>li,  Mo. 


B.  H.  Bacot,  Kansas  City,  Mo 

£d.  Jones,  Omaha,  Nebr ^ 

W.  Q.  Potter,  Omaha,  Nebr J 

R.  A.  Crawford,  Kansas  City,  Mo 

Charles  W.  Campbell,  St,  Joscj'li,  Mo.. 

W.  C.  Simmons,  Kacsaa  ('itv,  M<j 

K.  B.  Wheeler,  St.  Louis,  Mi» 

A.  H.  Weber,  Kansas  City,  Mo 


L.  p.  Butler,  St.  Louis,  Mo 

E.  B.  Williams,  St.  Lonin,  Mo. . . 
0.  H.  B.  Turner,  St.  Louis,  Mo  . 


Time  em 
ployed. 


2£os.  Dyi, 

12  0 

12  0 

12  0 

10  20 

1  8 

3 
12 
12 


1 


J.  G.  Anld,  St.  Joseph,  Mo 

Karl  Widen,  St.  Louis,  Mo -... 

Charles  E.  Taylor,  St.  Louis,  Mo 

A.  N.  Darrow,  St.  Louis,  Mo J 


1 
2 
6 
3 


12 
4 
7 
2 
2 

12 


12 

3 
4 


2 
4 
2 
5 


0 
0 
0 
10 
10 
11 
20 
15 


3    15 

3      0 

12      0 


0 

21 

0 

21 

0 

0 

3 

2    10 

2    10 


0 
10 
10 
20 

1  11 
12      0 

2  11 
21 
22 

6 

17 

15 

15 
J      oo 

3  0 


Compensa- 
tion per 
month. 


$250.00 
260.00 
200.00 
200.00 
200.00 
200.00 
200.00 
200.00 
187.50 
175. 00 
150.00 
150.00 
175. 00 
150. 00 
175. 00 
150.00 

150.00 
12.5.  00 
100.  00 
90.00 
75.00 
125. 00 
100.  00 
100.00 
90.00 
125. 00 
137. 50 
125.00 
110.00 
100.00 
100.  00 
162.  50 
15U.  00 
137.  50 
125.00 
125.00 
12'».  00 
125. 00 
150.00 
137.  50 


Where  employed. 


Kansas  City  nnd  Jefferson  City,  Mo. 
St.  Joseuh,  Mo. 
Onialia.  Nebr. 
St.  Louis,  Mo. 

Do. 
In  the  field.* 
St.  Louis,  Mo. 

Do. 
In  the  field.* 
St.  Louifl.  Mo. 
In  the  tleld.* 
St.  Loui.H,  Mo. 
In  the  field.* 

Do.* 

Do.* 
Rnlo,  Nebraska  City,  Nebr.,  and   St. 

Jo.«»e]>li,  Mo. 
KauMjis  City  nnd  Jefferson  City,  Mo. 
Oiualin,  Nebr  ,  and  Sioux  Citj'*,  Iowa. 

Do. 

Do. 

Do. 
Kan.Haf*  Citv  and  Jefferson  City,  Mo. 
In  the  lleUl*.* 

Do.* 

Do.* 
Kansas  Citv  and  Jefferson  City,  Mo. 
In  the  tiehl.t 
St.  Louis,  Mo. 

Do. 
In  the  fl.'ld.*     - 
St.  Louis,  Mo. 
Ill  the  ftel.l.* 

Do.^ 
St.  Louis.  Mo. 
In  the  floia.* 

Do.^ 

Do.t 

St.  Louis,  Mo. 

Do. 


*  On  survey  of  Missouri  River. 


tOu  special  survey. 
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Appendix  A. 

annual  report  of  8ccrktary  missouri  rivbr  commission,  1892. 

Office  Missouri  River  Commission, 

8t,  Louis,  Mo„  JuM  SO,  X89S, 

Sir:  I  have  the  honor  to  submit  the  following  annual  report  of  the  work  in  charge 
of  the  secretary  of  this  Commission  for  the  fiscal  year  ending  June  30,  1892. 
Very  respectfully,  your  obedient  servant,  j    q    Sanford 

Lieut.  Col.  Chas.  R.  Suter,  ^^'^  Lieutm<^ni  of  IlngineerB,  SecrJtury. 

Corps  of  Engineers,  V.  S,  A., 

President  Missouri  Hirer  Commission, 


surveys. 

Secondary  tnangulation, — ^The  field  work  of  secondary  trianculation  over  the  entire 
length  of  the  river  was  completed  in  December,  1890;  but  some  office  work  remained 
to  be  done  in  the  past  year. 

The  geodetic  coordinates  of  all  the  stations  from  Three  Forks,  Mont.,  to  the  month 
of  the  river,  referring  stations  to  parallels  and  meridiaus  three  minutes  apart,  for  use 
in  mapping,  have  been  computed. 

The  elevations  above  sea  level  for  stations  between  Three  Forks^  Mont.,  and  Fort 
Benton,  Mont.,  from  vertical  angles  read  at  the  stations,  have  been  reduced,  and 
are  appended.     (Appendix  A  2. ) 

Shore-line  survey  below  Sioux  Cil^,  Iowa, — The  rapid  shore-line  survey  made  in  the 
fall  of  1890  left  unexamined  considerable  areas  of  back  topography  where  cut-ods 
and  other  large  changes  in  the  position  of  the  river  had  occurred  since  the  survey 
of  1878-79.  To  correct  this  topography  two  skiff  parties  were  organised,  the  one 
leaving  St.  Josepb,  Mo.,  on  September  8,  to  work  to  the  month  of  the  river,  the 
other  leaving  Sioux  City  on  September  17,  to  work  to  Jones  Point,  Nebr.    The  first 

Sarty  completed  their  work  November  12.  The  second  party  reached  Jones  Point 
>ctober  IS.  This  party  had  at  Omaha  been  increased  and  reorganized,  in  order  to 
make  a  complete  shore-line  survey,  including  back  topography,  from  Jones  Point 
to  St.  Joseph.  A  canvas-covered  quarter  boat  had  been  prepared  for  the  increased 
party  at  Omaha,  and  was  used  by  them  during  the  remainder  of  the  season.  The 
boat  was  similar  to  that  described  in  the  Annual  Report  of  the  Chief  of  Engineers 
for  1891f  except  that  one  of  the  small  barges  (64  by  16  feet)  owned  by  the  Commis- 
sion formed  tne  hull,  and  the  dimensions  of  the  canvas  cover  were  50  by  13  feet. 
This  boat  gave  equally  good  satisfaction  with  that  described  in  the  above  report, 
though  used  in  a  very  different  kind  of  river;  so  that  I  feel  justified  in  repeating 
my  commendation  (Annual  Report,  1891)  of  this  class  of  boats.  The  work  of  the 
second  party  was  completed  December  9,  and  the  party  disbanded. 

J^edal  surveys. — At  Three  Forks,  Mont.,  between  September  17  and  September  28. 
a  small  party  made  a  survey  of  the  numerouB  channels  connecting  the  Jefi'erson  anil 
Madison  rivers.  They  also  roughly  gauged  the  discharge  of  these  rivers  al)ove  the 
connecting  sloughs,  as  well  as  below  the  junction  of  the  two  rivers,  gauging  like- 
wise the  Gallatin  River  and  the  Missouri  River  proper. 

A  special  survey  of  the  river  in  the  vicinity  of  the  bridge  at  Boonville,  Mo.,  was  ninde 
December  14-18,  to  determine  the  changes" that  had  occnrred  in  the  channel  in  1891. 
The  following  special  surveys  were  made  under  direction  of  the  division  engineers 
during  the  year : 

Sioux  City,  Iowa,  from  Milwankee  Point  to  the  Chicago,  St.  Panl,  Minneapolis 

and  Omaha  Railway  Bridge. 
Sioux  City,  levels  on  dike  lines. 
From  the  mouth  of  Boyer  Creek,  Iowa,  to  the  Union  Pacific  Railway  Bridge 

at  Omaha,  Nebr. 
Ri^ht  bank  in  vicinity  of  Florence  Lake,  East  Omaha. 
Nebraska  City  Reach,  Nebraska  and  Iowa. 

Atchison  Reach,  Kansas  and  Missouri,  partial  shore-line  aurvoy. 
From  mouth  of  Bee  Creek,  Missouri,  to  foot  of  Hee  Creek  Bend,  near  Fort 

Leavenworth,  Kans. 
Vicinity  of  three  coal  dumps  in  the  river  at  Leavenworth. 
Street  lines  at  Kansas  City,  Kans.,  and  Kansas  City,  Mo.,  connected  with  Mis- 
souri River  survey  stations. 
Kansas  River  at  Riverview  Bridge,  Kansas  City,  Kans. 
From  mouth  of  Kansas  River  to  Hannibal  and  St.  Joseph  Railway  Bridge, 

Kansas  Citv,  Mo. 
Dikes  at  Harlem,  Mo. ;  outline  survey  of  accretions. 
From  1^  miles  below  (5laysville,  Mo.,  to  Bonnots  Mill,  Mo. 
Lands  of  protesting  landowners  on  Dodds  Island^  Mo.,  and  in  vicinity  of  Bon- 
nots Mill,  Mo. 
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In  addition  to  the  above,  numerous  suryeys  and  observations  were  made  by  the 
« division  engineers  in  the  vicinity  of  Council  Bluffs,  Iowa,  St.  Joseph,  Mo.,  and 
mouth  of  Osa^e  River,  Mo.,  with  a  view  to  laying  out  conatmctton  work,  or  to  de- 
termine the  effect  of  work  under  construction. 

Mapping. — The  notes  of  the  survey  of  1890,  from  Fort  Benton,  Mont.,  to  Three 
Forks,  Mont.,  266  miles,  have  been  platted  on  32  detail  maps  (scale.  1  inch  =400  feet). 
On  the  section  between  Stnbbs  Ferry  and  Sun  River,  covering  i4  of  these  maps, 
topography  and  hydrography  were  omitted  by  the  survey  party^  and  were  to  be 
supplied  from  maps  of  tne  survey  made  in  1880  by  Capt.  Edward  Maguire,  Corps  of 
Engineers.  This  hydrography  has  been  transferred  and  inked.  The  topography  has 
been  transferred  in  pencil  and  is  now  being  inked.  Otherwise  the  32  maps  are  nearly 
completed. 

The  platting  of  the  notes  of  the  shore-line  survey  of  1890,  from  Sioux  City  to  the 
month  of  the  river,  807  miles,  was  continued  throughout  the  year.    This  survey  covers 

27  detail  maps  (scale,  1  inch  =  1,000  feet),  which  are  numbered  from  the  month  up. 
Little  topography  back  from  the  sliore  line  was  taken  on  this  survey,  but  the  topog- 
raphy given  on  the  detail  maps  of  the  survey  of  1878-^79  was  to  be  transferred  to 
them*,  as  weJl  as  all  other  recent  topographical  data  on  file  in  this  office^  or  obtain- 
able from  outside  sources.  Much  information  of  this  kind  has  been  obtained  during 
the  year  through  the  courtesy  of  railroad  companies  whose  lines  are  wholly  or  partly 
located  in  the  valley.  Detail  maps  Nos.  1  to  12,  inclusive,  and  No.  16  are  jBompleted; 
Nos.  13,  14,  15,  and  17  are  nearly  completed,  while  on  the  remaining  maps  considera- 
ble work  yet  remains  to  be  done. 

At  the  beginning  of  the  fiscal  year  some  work  ha-d  been  done  on  the  maps  of  each 
of  the  above  series,  but  no  one  map  in  either  series  was  then  completed. 

The  Commission  decided  in  1890  to  publish  a  now  series  of  charts  (scale,  1  inch  =  1 
mile),  giving  the  results  of  the  shore-line  survey  of  that  year  from  Sioux  City  to  the 
moutn,  and  to  extend  the  series  to  include  the  entire  length  of  the  river.  Ten  such 
charts,  extending  from  the  mouth  to  Brunswick,  Mo.,  262  miles,  have  been  completed 
ready  for  publication,  the  lower  eight  of  which  are  in  the  hanas  of  the  photolithog- 
raphers.    The  eleventh  is  in  progress.     The  first  chart  above  Fort  Benton,  covering 

28  miles,  and  the  first  three  below  Fort  Benton,  covering  97  miles,  are  completed. 
The  second  chart  above  Fort  Benton  is  in  progress. 

PRECISE   LEVEL  BENCH  MARKS. 

In  1887  a  line  of  precise  levels  was  run  from  the  St.  Louis  City  Directrix  to  United 
States  Engineer  P.  B.  M.  17  of  Missouri  River  (published  list  of  1881),  on  the  railway 
bridge  at  St.  Charles,  Mo.  As  early  in  the  present  season  ns  practicable,  two  double 
precise  level  parties  were  sent  into  the.  field,  with  a  view  to  can*ying  the  line  to  Sionx 
Cit^.  In  order  to  subsist  the  parties  on  quarter  boats,  it  was  necessary  for  each  to 
begin  work  at  the  upper  end  of  the  section  that  it  was  to  cover. 

The  length  of  the  working  season  being  considerably  greater  in  the  lower  than  in 
the  upper  part  of  the  river,  the  lower  section  was  miide  tlie  longer,  and  extends  from 
the  United  States  boat  yard  at  St.  Joseph,  Mo.,  to  St.  Charles,  a  river  distance  of 
459  miles.  The  party  to  cover  this  section  was  placed  in  charge  of  Assistant  Engi- 
neer O.  W.  Ferguson,  who  had  also  been  in  charge  of  the  precise  leveling  of  1887. 
Work  was  begun  at  the  St.  Joseph  boat  yard  on  March  17,  and  at  the  close  of  the 
year  the  partv  had  reached  De  Witt,^Mo.,  220  miles,  river  distance,  from  the  head  of 
the  work.    The  following  is  a  summary  of  the  work  done. 

Miles  of  line  leveled  and  checked 192.45 

Precise  bench  marks,  stone  and  pipe,  set 38 

Precise  benchmarks,  copper  bolts,  set 42 

Old  bench  marks,  stone  and  pipe,  connected  with,  and  pipe  replaced  by  new.  39 

Other  benchmarks  connected  with •SI 

City  bench  marks  connected- with 6 

Gauges  connected  with 7 

The  second  party,  under  Assistant  Engineer  James  A.  Paige,  began  work  at  Sionx 
City,  April  16.  Their  line  is  to  extend  tothe  St.  Joseph  boat-yard,  a  river  distance 
of  324  miles.  At  the  close  of  the  year  this  part^  had  reached  tne  United  States  boat 
yard  at  Council  Bluffs,  Iowa,  148  miles,  river  distance,  below  Sioux  City  (Big  Sionx 
River). 

The  following  is  a  summary  of  work  done: 

Miles  of  line  leveled  and  checked 99.9 

Precise  bench  marks,  stone  and  pipe,  set 42 

Precise  bench  marks,  copper  bolts,  set 1 

Old  bench  marks,  stone  and  pipe,  connected  with  and  pipe  replaced  by  new.     13 

*Five  of  these  are  U.  S.  Coast  and  Geodetic  Survey  bench  marks. 
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Each  of  these  parties  is  sabsistod  on  a  canvas-covered  quarter  boat  of  the  kind 
referred  to  under  "surveys.'' 

The  stone  and  pipe  bench  marks  set  are  of  the  pattern  described  in  the  Anuudl 
Report  of  the  Chief  of  Engineers  for  1887,  page  2947,  except  that  the  pipe  were  ex- 
panded at  the  lower  end,  and  iron  flaus^es,  or  disks,  10  inches  in  diameter,  were 
slipped  down  over  the  pipe,  to  prevent  the  pipe  being  pulled  up  or  displaced. 

The  pipe  of  each  of  the  stone-line  bench  marks  connected  with  was  taken  up 
and  replaced  by  an  expanded  pipe  with  flange. 

The  instructions  given  both  parties  differ^  but  slightly  from  those  issued  by  the 
Mississippi  River  Commission  in  1891  (see  Annual  Report  Chief  of  Engineers  for 
1891,  p.  3476). 

GAUGES  AND  PHYSICAL  DATA* 

At  the  beginning  of  the  fiscal  year,  twenty-one  permanent  gauges  were  maintained 
by  the  Commission.  The  same  number  of  such  gauges  are  now  maintained,  one  old 
gauge  having  beeen  discontinued  and  one  new  gauge  established  during  the  year. 
The  new  gauge  referred  to  was  established  at  Townsend,  Mont.,  in  the  latter  part 
of  September:  and  its  readings  began  October  1.  It  is  a  standard  cable  gauge,  and 
reads  from  3785  feet  to  8799  feet  (elevations  assumed  above  St.  Louis  City  Directrix). 
Hie  discontinued  gauge  was  at  Hermann,  Mo.,  where  a  change  in  the  channel  had 
rendered  the  readings  of  little  value.  The  Cole  Creek  gauge,  3^  miles  above,  es- 
tablished in  May,  1891,  was  intended  to  replace  this ;  but  the  Hermann  gauge  read- 
ings were  continued  until  January,  1892,  in  order  to  obtain  the  slope  between  the 
two  points  at  different  staees.  ^ 

A  temporary  gauge  has  sSso  been  maintained  since  July  5, 1891,  at  E  wings  Landing, 
Mo.,  by  the  construction  party  on  First  Reach. 

About  the  middle  of  May,  1892,  continued  heavy  rains  produced  a  flood  in  the  Mis- 
souri River  nearly  equaling  those  of  1881  and  1883 ;  and,  in  order  to  obtain  all  pos- 
sible comparable  data  connected  with  it,  the  old  gauges  at  Hermann,  Mo.,  Randolph. 
Mo.,  Leavenworth,  Kans.,  St.  Joseph  Waterworks,  Mo..  White  Cloud,  Eans.,  ana 
Sioux  City  (Perry  Creek),  Iowa,  were  temporarily  reestablished.  They  will  be  con- 
tinued only  until  the  close  of  the  present  nigh- water  season. 

In  order  to  prevent  loss  of  readings  due  to  accidents  to  the  wire  cable  gauges,  each 
observer  of  such  a  gauge  was  furnished,  iu  August,  1891,  with  a  duplicate  gauge, 
ready  for  immediate  use  if  required.    Only  one  of  these  duplicate  gauges  has  thus 
far  been  called  into  use. 

The  system  of  monthly  inspection  of  the  ^uges  in  the  three  divisions  by  assistants 
detailed  by  the  division  engineers,  respectively,  which  has  been  followed  for  several 
years,  has  been  found  defective  in  this,  that  it  frequently  interfered  seriously  with 
the  regular  duties  of  these  assistants.  It  was  therefore  decided  in  March,  lo92,  to 
place  the  inspections  under  the  direct  supervision  of  this  office.  Assistant  Engineer 
L.  P.  Butler  was  detailed«for  this  duty,  and  has  performed  his  work  in  a  very  satis- 
factory manner. 

A  more  detailed  account  of  the  year's  gauge  work  will  be  found  in  the  report  of 
Assistant  Engineer  A.  H.  Blaisdell  (Appendix  A  3).    Accompanying  his  report  are 

fiven  tables  showing  the  heights  reached  by  the  high  waters  of  1844, 1881, 1883,  and 
892,  as  well  as  a  hydrograph  from  which  these  heights  can  more  readily  be  traced. 

The  elevations  of  the  lowest  points  in  the  superstructure  of  all  high  bridges  be- 
twden  Rulo,  Nebr.,  and  the  mouth  of  the  river,  excepting  the  bridge  at  St.  Cnarles, 
Mo.,  have  been  remeasured  in  order  to  verify  and  correct  tne  measurements  published, 
in  1889;  but  it  is  not  considered  advisable  to  publish  the  heights  obtained  until  the 
results  of  the  precise  leveling  now  in  progress  are  known.  The  remaining  high 
bridges  below  Sioux  City  will  be  remeasured  as  soon  as  practicable. 

Such  information  relative  to  borings  in  the  Missouri  Valley  as  has  been  obtained 
since  the  publication  in  the  Commission's  Annual  Report  for  1890  of  all  bordering 
data  then  obtainable  is  published  herewith.  It  comprises  the  results  of  borings  on 
line  of  proposed  bridge  near  Wolfs  Point,  Mo.  (plate  A) ;  on  line  of  proposed  bridge 
at  East  Omaha,  Nebr.  (plate  B) ;  and  in  the  vicinity  of  the  moutn  of  the  Osage 
River,  Missouri  (plates  C,  C,  and  C'O*  All  of  the  information  obtained  in  regard  to 
the  first  two  localities  is  snown  on  the  plates.  In  his  report  on  the  third  series 
Division  Engineer  Samuel  H.  Yonge,  under  whose  direction  the  borings  were  made, 
says :  "  Borings  were  taken  on  13  sections.  They  are  112  in  number,  with  a  total 
penetration  of  3,225  feet. 

''The  borings  do  not  indicate  the  presence  of  any  materials  in  the  trace  of  the  pro- 
posed channel  that  may  not  be  expected  to  yield  to  scour  or  that  would  prevent  a 
sufficient  enlargement  of  section  to  pass  the  entire  discharge  of  the  river  at  a  stage 
of  4  feet  above  standard  low  water  or  110.8  feet  within  the  width  proposed,  viz., 
1,000  feet.  Section  B,  in  Osage  Chute,  will  probably  enlarge  by  the  erosion  of  Dodds 
Island  as  well  as  by  scour. 
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"  As  the  tracings  are  fully  lettered,  and  tlie  po8ition8  of  the  different  kinds  of  mate- 
rials through  ^vhich  the  borings  are  made  are  plainly  marked,  no  explanation  of 
them  is  thought  necessary." 

Discharge  measurements,  in  addition  to  those  mentioned  under  "Special  surveys," 
have  been  made  durinj^  the  year,  as  follows:  By  Division  Engineer  Yonge,  in  the 
vicinity  of  the  mouth  ot  the  Osage  River,  and  at  Jeflferson  Citj-,  Mo.;  by  Assistant 
Entiincer  James  A.  Seddon,  near  JSt.  Charles,  Mo. 

Slope  observations  were  also  made  by  Division  Engineer  Yonge  in  the  vicinity  of 
the  uioutli  of  the  Osage  River. 

Assistant  Engineer  Seddon  has  continued,  during  tlie  year,  the  study  of  gauge  re- 
lations. In  this  study  he  has  shown  that  flood  moveuieiit  on  the  Lower  Mississippi , 
from  Cairo  down,  follows  a  very  detiuite  and  simple  law.  This  study  will  be  con- 
tinued until  the  dcterniinatiou  of  thi»  exact  movement  of  floods  is  carried  up  the 
Missouri  and  the  Upper  Mississij)])]  rivers.  Details  of  his  work  are  given  in  his 
report  (Ai)i>endix  A  4). 

COMMEKCIAL  STATISTICS. 

An  effort  has  been  made  to  obtain,  for  the  calendar  year  1891,  more  reliable  sta- 
tistics of  the  amount  of  commerce  on  the  Missour:  River,  between  Sioux  City  and 
the  mouth,  than  had  been  obtained  in  previous  years.  Greater  classification  was 
attempted,  and  the  freight  business  was  reduced  to  mile-tons. 

List  of  the  steamers  enrolled  at  the  custom-houses  at  St.  Louis,  Mo.,  Kansas  City, 
Mo.,  St.  Joseph,  Mo.,  and  Omaha,  Nebr.,  and  plying  on  the  Missouri  River  in  1891, 
were  first  obtained  from  the  surveyors  of  customs  at  those  ports.  The  lists  included 
the  names  ^nd  addresses  of  the  owners,  and  to  each  of  these  a  circular  was  sent  ask- 
ing the  amount  of  business  done  by  his  boat  during  the  year.  Accompanying  the 
circulars  were  forms,  to  assist  in  classification.  In  cases  where  the  replies  to  these 
circulars  were  not  sufficiently  definite,  the  owners  were  visited  in  person. 

The  owners  of  many  of  the  boats  keep  no  detailed  record  of  their  business.  For 
these  boats  the  figures  obtained  are  necessarily  estimates;  but  unusual  care  was 
taken  to  make  the  estimates  as  close  aa  the  available  data  would  permit. 

The  results  obtained  are  appended  (Appendix  A  1).  *' 

ESTIMATKS. 

Office  and  traveling  expenses  and  salaries  of  Commission $20, 000 

Surveys  and  observations 25, 000 

Phvsical  data  and  publications 20, 000 

Gauges 10,000 

Total 75,000 


Appendix  A  1. 

report  on  the  commerce  of  missouri  river  during  year  1891. 

Office  Missouri  River  Commission, 

8t,  LouU,  Mo.,  June  SO,  1892. 

Sir:  I  have  the  honor  to  submit  the  following  report  on  the  commerce  of  the  Mis- 
souri River  between  Sioux  City  and  the  month,  during  the  calendar  year  1891 : 

The  methods  employed  in  obtaining  statistics  of  commerce  for  1891  was  similar  to 
that  followed  for  1890;  but,  as  the  length  of  time  that  could  be  devoted  to  this  pur- 
pose was  greater  this  year  than  formerly,  it  was  possible  to  make  a  much  more 
thorough  classification  of  freight  business  done,  and  to  reduce  it  to  mile-tons.  Lists 
were  first  obtained  from  the  surveyors  of  customs  at  St.  Louis,  Mo.,  Kansas  City,  Mo., 
St.  Joseph,  Mo.,  and  Omaha,  Nebr.,  giving  the  names  of  all  steamboats  enrolled  at  those 
points  in  18^1,  and  plying  on  the  Missouri  River  below  Sionx  City  in  that  year ;  giv- 
ing also  the  names  and  addresses  of  owners,  and  various  detailed  information  re- 
garding the  boats,  all  of  which  is  included  in  Tables  4-7.  A  circular  waa  then  sent 
to  each  steamboat  owner,  with  accompanviug  forms ;  and  he  was  requested  tq  furnish 
this  office  with  a  statement  of  business  jone  by  his  boat,  classified  as  indicated  on 
the  forms.  In  most  cases  replies  to  these  circulars  were  received,  though  frequently 
the  replies  were  so  indefinite  that  a  personal  visit  to  the  boat  owner  was  necessary. 
In  the  latter  case  it  was  generally  found  that  no  detailed  record  of  the  boat's  business 
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was  kept;  'and  an  estimate  of  it,  based  on  all  available  data,  was  made.  The  packet 
owners,  on  the  other  hand,  keep  very  detailed  records  of  their  business;  but  owiiij^ 
to  the  ^reat  aunmnt  of  work  necessary  in  classifying  their  business,  preferred  to  lend 
th%ir  freight  books  tu|this  oflUce,  in  order  that  the  work  might  bo  performed  here;  or 
to  permit  it  to  be  done  on  board  the  boats  by  an  assistant  from  this  office.  In  this 
way  accurate  statistics  of  the  packet  business  wore  obtained. 

The  business  done  by  boats  eugaj^ed  in  short-trip  coasting  trade  and  in  towing  is 
also,  for  the  most  part,  furnished  liom.  records  and  is  quite  reliable.  That  done  by 
ferryboats,  which  I  have  included,  is  mainly  estimated ;  but  the  estimates  are  be- 
lieved to  be  close. 

The  following  table  represents  the  amount  of  freight  carried,  towed,  and  rafted  in 
1891,  and  the  number  of  passengers: 

Table  1. 


Grain. 


Lons:  trade  pack  eta.. '13, 341. 5 
Shon-trade    packets 

and    miAcellanooas 

Bteaniers 42,947.2 

Sand  and  wood  Hteam- 

era  and  barges 

Steam  feniea 

Cable,  horse,  and  car 

ferriea 

Rafts 


2, 706. 3 


Wood. 


Sand 

and 

build- 


**  railrtud  iu>f  ma 


ties. 


T&ns.  I    Tons. 
2,023.4    1,551.3 


2,053.616,605.2 


terials. 


Tons. 
63.9 


8,091.2 


Miscel- 
laneous 
farm    I 

general 
mer- 
chan- 
dise. 


Teams 
trans- 


includ- 

ine 

loada. 


Tons.  '    Ton$. 
14,573.3 


32,604.6 
5, 918. 7 


58, 895. 0  42, 600. 3 


3,  336. 6  67, 716. 7 


4,168.1 
50.0 


4,076.5  4,994.520,631.6 

594.3 


3, 1^8. 1 


23.8 


396,604.4 
25, 196. 7 


Totals. 


Tons. 
31, 458. 4 


73, 890. 1 

71, 103. 8 
463,617.9 

81,709.7 
8,118.1 


28, 687. 7,80, 866. 3,40, 023. 3,423, 824. 9  674, 897. 5 


Mile-tons. 


6, 437, 472. 8 


1, 455, 651. 4 

146,868.7 
504,161.5 

32,209.7 
158,262.3 


8,733,626.4 


Paasen> 
gers. 


No. 
6,000 


8,000 


635,627 
63,925 


703, 552 


The  total  freight  business  for  1890  was  stated  in  my  report  of  last  year  as  560,557 
tons  and  was  not  classified.  Part  of  the  apparent  Increase  for  1891  is  probably  due 
to  the  greater  time  and  attention  given  to  obtaining  statistics  for  thatvear;  but 
there  has  undoubtedly  been  a  large  increase  in  the  long-trade  packet  business,  and 
a  still  greater  increase  is  looked  lor  in  the  present  year. 

The  following  table  shows  the  number  and  total  registered  tonnage  of  Missouri 
River  steamboats  enrolled  at  St.  Louis  and  Missouri  Kiver  ports  below  Sioux  City 
for  the  years  1889, 1890,  and  1891: 

•  Table  2. 


Bnrolled  at— 


St  Louis,  Mo... 
Kansas  City.  Mo 
St.  Joseph.  Mo  . . 
Omaha,  Nebr ... 

Total 


1891. 


No. 
19 
18 
6 
12 


53 


Tom. 

2,504.31 

8,398.13 

265.41 

794.21 


%%e2 


.06 


1880. 


Ko. 

18 

17 

5 


60 


Tons. 

1,840.61 

1, 270. 83 

277.62 

604.72 


*8,898.20 


1889. 


No. 

16 

15 

5 

13 


49 


Tont, 
1.812.66 
1,626.26 
277.62 
1,829.55 


6,046.09 


*The  totals  for  1890  do  not  Include  the  steamer  8UUe  qf  KamaSj  1,180.84  tons,  which,  though  en- 
gaged in  Missouri  River  trade  in  that  year,  was  enrolled  at  Lonlsville,  Ky.  The  totals  for  that  year 
should  be  51  steamboats  and  6,023.62  tons. 


The  steamboats  engaged  in  Missouri  Biver  trade  are  employed  as  packets,  in  short- 
trip  coasting  trade,  as  towboats,  as  excursion  boats,  or  as  ferryboats.  Nearly  all 
of  them  are  at  different  times  employed  for  a  variety  of  purposes. 

The  gauge-observers  under  the  Commission  record  and  report  weekly  the  number 
and  names  of  steamboats  passing  their  respective  gauges.  From  these  reports  and 
from  the  known  tonnage  of  the  boats  the  following  table  is  made  up : 
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Table  S. 


Locality. 


81  Charles,  Ho.... 

Hermann,  Mo 

JttfrerBon  City,  Mo 

BooiiTllle,  Mo 

Kanaan  City,  Mo . . 
Sioux  City,  Iowa . . 


Number  of 

steamers 

passed. 

Up. 

Down. 

110 

112 

179 

181 

99 

102 

98 

101 

22 

22 

42 

4S 

Registered  tonnage. 


Up. 


43,878.03 
45,927.63 
38.734.02 
22,401.78 
16, 713. 91 
5,084.87 


Down. 


43, 103. 56 
45,709.32 
38,634.00 
22,227.91 
16,441.90 
5, 129. 86 


The  rates  of  insurance  on  the  river,  both  for  hulls  and  cargoes,  has  remained  un- 
changed since  July  1,  1889.    These  rates  are  so  high  as  to  be  almost  prohibitory. 

XHEW  LINES  OF  TRANSPORTATION  ESTABLISHED  DURING  THE  FISCAL  TEAR   1891-^92. 

The  steamer  John  L.  Ferguson,  which  formerly  was  employed  as  a  ferryboat  at 
8t.  Charles,  Mo.,  be^n  running  from  St.  Louis  as  a  packet  in  September,  1891. 
Doiinff  the  remainder  of  that  year  hei  trips  extended  as  far  as  Aucpsta,  Mo.,  81 
miles,  out  in  1892  she  has  been  running  to  Portland,  Mo.,  about  138  miles.  Dimen- 
sions, etc.,  of  the  Ferguson  are  given  in  Table  4.  A  company  known  as  The  Farmers' 
Packet  and  Transportation  Company  is  to  be  incorporated  in  July,  1892,  with  a 
capital  of  $26,000,  to  operate  the  steamers  White  Eagle  and  Blue  Wiug  ontiie  Illinois 
and  Missouri  rivers.  It  is  expected  to  make  two  trips  a  week  to  Beardstown,  on  the 
Illinois  Biver.  and  to  Portland,  on  the  Missouri,  alttiough  this  schedule  will  prob- 
ably be  variea  at  times,  in  accordance  with  varying  conditions  of  trade.  Ordinarily 
the  WMte  Eagle  will  run  on  the  Illinois  and  the  Blue  Wing  on  the  Missouri. .  The 
measured  tonnage  of  the  WhiU  Eagle  is  812.75  and  that  of  the  Blue  Wing  111.82. 

Tlie  Gaeoonade,  referred  to  in  last  year's  report,  was  completed  in  July,  1891,  and 
has  since  been  plying  in  short-trip  coasting  trade,  in  connection  with  the  Missouri 
Pacific  Railroad  at  Hermann,  Mo.  Dimensions,  etc.,  of  the  Gasconade  are  given  in 
Table  4. 

The  steamer  Helena,  352.81  tons,  employed  in  the  packet  trade  between  St.  Louis 
and  Rocheport,  Mo.,  about  212  miles,  and  landings  on  the  Osage  River,  was  sunk  in 
the  Missouri,  November  23,  1891,  at  the  foot  of  Bon  Homme  Island,  and  was  'a  total 
loss. 

Table  4. — List  of  steamers  plying  on  the  Missouri  River,  in  the  district  of  New  Orleans, 
enrolled  at  the  port  of  St.  Louis,  Mo,,  during  the  year  1891, 


Name. 


A.  W.  Ewing 

Benton 

Oommodore 

Bdna 

FawB 

Frederick 

Helena 

John  L.  Fers^uson. 

John  R.  Hugo 

Little  Eagle  No.  2. 

May  Bryan 

Fin  Oak 

Boyal 

Bttdall 

Statie  FiBlier 

Black  Diamond. . . 

GkMConade 

White  Basfle 

John  Bertram 


Where  built. 


Osage  City. Mo.... 

Pittsburg,  Pa 

If  ew  Haven.  Mo  . . 

Boonville,  Mo 

Hermann.  Mo 

Tuacnmbia,  Mo  . . . 

Pittaburg,  Pa 

Grafton,  III  ..^... 
Evanaville,  Inu  — 
Jeffersonville,  lud . 

do 

Hermann,  Mo 

do 

Sioux  City.  Iow.i . . 
Jeffersonvilh-.  Ind. 

Portland,  Mo 

Herraann.  Mo 

Lacrosae.  Wis 

Jefi'ersonvillf.  lud. 


Year. 


1S78 
1875 
1890 
1887 
1880 
1883 
1878 
1876 
1879 
1877 
1875 
1888 
1884 
1889 
1875 
188« 
1891 
1877 
188U 


Date  of  last 
inspection. 


Apr.  27, 
Aug.  15, 
June  9, 
May  18, 
Apr.  27. 
. . .  .do  . . 
July  9, 
Oct  22, 
Apr.  27, 
June  3, 
Dec.  1, 
Apr.  27, 

do  . . 

May  9, 
Apr.  28, 
May  27, 
July  3, 
Apr.  24, 
July  24, 


1891 
1891 
1891 
1891 
1891 

isbi" 

1891 
1891 
1891 
1891 
1891 

i'89V 

1891 

1891 

1891 

1890 

1891 


Dimensions. 

Length. 

Breadth. 

Depth. 

Fut. 

Fe€t. 

Fut. 

197 

33 

5 

97 

23.2 

3.2 

102.4 

21.5 

4.7 

91.0 

19.1 

3.4 

96.4 

14.3 

8 

194 

33 

4.5 

111.6 

26.6 

8.0 

127 

20 

S 

130.4 

19.2 

3.9 

115 

28 

4.6 

95 

17.5 

2.2 

86.6 

24 

8 

92 

19 

8 

122 

28.8 

4.6 

72.5 

14.4 

2.8 

107.4 

29.4 

8.5 

'      238 

29 

3.8 

1      180 

1 

84 

5 

Total 
tonnage. 


Ton*. 
4 

894.08 
86.45 
80.35 
73 
82.51 

352. 31 
79.81 

136.88 
82.65 
97.40 
43.05 
44.82 
44.49 

106.52 
1&40 
74.35 

312.75 

890.49 
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Table  4. — JAsi  of  steamers  plying  an  the  Mtsstmri  Biver,  in  the  distriot  of  Xew  Orleans, 
enrolled  at  the  port  of  St.  Louis,  Mo,,  during  the  year  1891 — Continued; 


Name. 


A.'W.EwiBf; 

Benton 

Commodore 

Ednft 

Fawn 

Frederick 

Helena 

John  L.  Ferguson. 

John  R.  Hugo 

Little  Eagle  No.  2. 

May  Bryan 

PinOA 

Boyal 

•RftT*<lAl1 

8UtieFiBlier 

Blaok  Diamond  . . . 

Gasconade 

White  Eagle 

John  Bertram 


GQ 


Id 


« 
3 
4 

16 


5 
6 


8 


3 
13 


4>* 


36 

"id 


Passengers. 


S3 


13 
32 


9 
12 


16 


24 


8 
66 
30 
83 
50 
28 
62 
20 
40 
18 
50 
20 
20 
32 
25 
10 
35 
135 


a 

% 

PR 


©•a 

9  u 


30 


8 
20 
13 
32 

io 

8 


12 


0 

35 


8 
36 
80 
25 
80 
15 
30 
20 
80 
10 
50 
20 
20 
20 
25 
10 
30 
100 


J25 


Engines.j 

BoiloFR. 

M 

• 

a 

A 

g 

• 

1 

2 

p 

1           '     ' 

M 

^ 

h^ 

1 

2 
2 
2 
2 
2 
2 
2 
2 
2 
1 
2 
2 
2 
1 
2 
2 
2 
2 


Inches. 

Feet. 

Feet 

6 

t 

1 

3 

15i 

5 

3 

24 

10 

4 

20 

8 

3* 

14 

8 

2 

14 

7 
13* 

S 

14 
24 

11 

4 

16 

8 

3 

16 

14 

5 

20 

16 

5 

23 

8 

^ 

17 

8 

2i 

12 

4 

3 
5 

16 
22 

6 

3 

14 

0 

H 

20 

15i 

5 

2 

28 

20 

64 

4 

24 

u 

a 

c: 


Inches. 
40 
38 
44 
44 
42 
36 
42 
42 
42 
3R 
44 
40 
30 
42 
42 
30 
42 
40 
38 


Name. 


A.  W.  Ewing 
Benton 


Boilers. 


Pines. 


»4 

i 


Commodore. 
Edna 


70 
6 

6 
10 


Fawn 

Frederick 


^ 


John  L.  Ferguson 

John  B.  Hugo 

Little  Eagle  No.  2. 


ICay  Bryan 
Pin  Oak... 


Royal 

Randall 

Static  Fisher 


Black  Diamond . 

Gasconade 

White  Ka^'lo... 
John  Bertram . . . 


6 
10 
12 

5 
10 

r^ 
36 

5 

«! 

5 

21 

5 

4 


(4 

9 


Steel  or 
iron. 


In. 
li  Steel. 

t 

I 
13)  Iron . 

6,  Steel. 

6  Iron . 
10  Steel. 

5  Iron . 
10  Iron. 

8  Iron. 


When 
bunt. 


S  • 

fo 

03 


1885 
1875 

1890 


Lbe. 
125 

125 
153 


Licensed  to  run  on— 


Nome  and  address  of  sole  or 
managing  owner. 


-12 
3-10 
3 

7 
2-10 

4:-  6 

10 
3 
6-10 
13 


Iron. 
Steel. 

Steel. 
Steel. 
Steel. 

Steel. 

Steel. 

Steel. 

Iron  . 


1887       160 


1877 
1883 

1878 

1864 

1882 

1887 

1875 
1888 

1884 
1889 
1875 

1886 

1801 

1890 

1880 


Mississippi   and 

tributarj'  rivers. 

— do 


110 
150 

159 

91 

119 

151 

113 
125 

125 
142 
140 

130 

160 

160 

150 


...do 
...do 

...do 
...do 

...do 

...do 

. .  .do 

. .  .do 


I 


C.  G.  Turner,  St.  Louis,  Mo. 

Robert   Roehrig,    Washing- 
ton, Ho. 

S.  H.  Schlief,  Xew  Haven,  Mo. 

L.  C.  Lohman,  Jefferson  City, 

Mo. 
5Wi]liam  L.  Heckmann,  Her- 

maun.  Mo. 
Henry  Castrop,  Tnsoumhia, 

Mo. 
A.  D.  Bryan,  Washington, 

Mo. 
Austin   Owen,  St.   Cbarles, 

Mo. 
R.  M.  Marshall,  Tnncurabia, 

Mo. 
Southern  Transi>ortation  and 

Lumber  Co. 
5  Washington  Ferry  Co.,  Wash- 
l    ington,  Mo. 

WilUam  L.  Heoknuui,  Her* 
mann,  Mo. 
Do. 
j^  <  Henry  La  Barge,  St.  Louis, 

•■•*'" \    Mo. 

Missouri  river Capital  City  Ferry  Co.,  Jeffer- 
son City,  Mo. 
L.  C.  Lohman,  Jefferson  City, 

Mo. 
Hermann  Ferry  and  Packet 

Co..  Hermann,  Mo. 
Hawkeye     Steamboat     Co., 

Burlington,  Iowa. 
St.  L.,  K.  &  N.  W.  R.  R.  Co. 


Missouri  River  — 

Missouri  and  tilbu 

tary  rivers. 
. . .  .do 


Mississip])!    am\ 

tributary  rivers. 

. ..  .do , 


.ilo 
.do 


BNG  92 ^205 
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Taule  5, — LUt  of  steamers  plying  on  tf^v  Missouri  River ,  in  the  district  of  New  Orleans, 
enrolled  at  the  port  of  Kansas  City,  Mo.,  during  the  year  1891. 


Name. 


A.  L.  MASon 

IM!'::::::::::;: 

Annie  Cad«' 

Annie  LewiK 

Argentine 

Carrie 

City  of  Brniiswick 
Jennie  Gilchrlat. . 
Job.  L.  Stephens. . . 

Krat« i... 

LiUieMand 

Mattie  Lee 

Plow  Boy 

Hoy  Lynde 

Si.£lmo 

State  of  Kannas. . . 
VintStillings 


Name. 


A.  L.Hason 


:f^ 


;ie. 


Alaa. 
Annie  Cade  . . 
Annie  Levis. 

Arj|;entine 

Carrie 


Where  built. 


MadiaoUf  Ijid 

Manchester,  Ohio . 

Boonville,  Mo 

Leavenworth,  Kan 

Glaagow,  Mo 

Kansas  City,  Mo  . . 

St.  Louis,  MO 

Bmuswfck,  Mo  . . . 
Leclaire,  lo'wa  — 
Ji^lTersonTiUe,  Ind 

St.  Louis,  Mo 

Dewitt,  Mo 

Grafton,  HI 

Sioux  city,  Io^va. . 
JefferaonviUe,  Iiid 

Dewitt  Mo 

Madison,  Ind 

Metropolis,  lU 


Year. 


1890 
1875 
1891 
1879 
1879 
1886 
1881 
1890 
1871 
1887 
1888 
1887 
1881 
1884 
1887 
1891 
1890 
1881 


Date  of  last 
inspection. 


Dimensions. 


July  23, 1891 
May  21, 1891 

— do 

do 

May  14,  1891 
Aug.  12, 1891 
May  21, 1891 
May  18,  1891 
May  21, 1891 
May  19,  1891 

do 

May  18, 1891 
May  20,  1891 
Juno  12, 1891 
Aug.  10, 1891 
May  22, 1891 


Ixingth. 

-  -    -_ 

FeiH. 

Breadth. 

Depth. 
Feet, 

FteL 

252 

52.6 

6 

92.4 

20.4 

3 

121 

2J.2 

4 

127.5 

;« 

4.6- 

93.4 

27 

4.2 

47 

17.6 

3.3 

75 

13 

2 

87.9 

19.6 

3.9 

105.5 

18.5 

3.8 

103 

29.4 

4.2 

53.3 

11.8 

3.5 

110 

28 

4 

77.7 

21.4 

5.6 

87 

29 

2.6 

57 

17.4 

3 

252 

52.6 

6 

131 

31.6 

4.8 

Total 


11 


City  of  Bmnswifk 
Jennie  Gilchrist. . . 

Joe.  L.  Stevens 

Krata 


22 


12 


Passengers. 


Engines. 


.•4 


100 


50 


8 


«   . 

boM 

u 

o 


I 


50 


50 


17 
8 


LilUeMand.... 

Hattie  Lee 

Plow  Boy 

Rov  Lynds 

St  Elmo 

State  of  Eansai} 
YintStillings.. 


30 
10 


I 


11 


22 


125 


50 


25 
75 


2 

2 

2 

1 

1 

1 

2 
o 

mm 

*% 

*d 

2 
2 
1  I 

1 


Ml 
•» 


TWM. 

1, 130. 34 

88.51 

73.80 

178.82 

8L14 

21.86 

29.82 

73.80 

74.40 

85.05 

*50 

15.25 

104.81 

29.22 

66.00 

28.01 

1,130.34 

177.47 

Boilers. 


• 

u 

« 

C 

% 

o 

^ 

E 
3 

P 

1 

CO 

1 

Jnchtt. 

Feet. 

20 

7 

12 

3^ 

10 

6 

20A 

H 

15i 

5 

8 

1 

6 

2 

8 

8 

12 

8 

10 

1. 

!      6 

1 

16 

4i 

8 

2 

9 

3 

7 

3 

20 

7 

20 

5 

2 

a 

.5 


5 

I 

p 


Feet. 
28 
16 
22 
16 
18 
12 
12 
16 
20 
16 
12 

20 
14 
18 
12 
28 
22 


In^es. 
42 
36 
42 
42 
46 
40 
80 
44 
31 
48 
40 
40 
46 
40 
42 
40 
42 
42 


'Estimated. 
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Table  5. — List  of  steamers  plying  on  the  Missouri  HiveTf  in  the  distriet  of  New  OrleanSy 
enrolled  at  the  port  of  Kansas  City,  Mo.,  during  the  year  1891 — Gontinaed. 


Kame. 


Boilers. 


Fines. 


..Is.- 


3  4>.eS  a> 


A.  L.  MoAOii 


Aggie. 
Alda.. 


16 

4 

10 


Steel 

or 
iron. 


l/n. 
10     SUm?1. 


12     Iron 


l^hen  §  09  K 
built.  5  So 


6 


Auni'e  Cade ' Iron 


Steel. 


1890 

1875 
1891 

1879 


Annie  Lewiu. 


Argentine 


Carrie 


C!ity  of  Brunswick 
Jennie  Gilchrist . . .  i 


30 


26 

10 
10 


Jos,  L.  Stevi 


Iron  . . 


Stool. 


1870 


1886 


2i  Iron..'  1881 


6  .  St«el. 
6     St4J4-l. 


Krata. 


Lillic  M.iiii1 


53 


]Matti(>  Loi* 


S 


2.03 


Stefl 


Iron 


Steel. 


J  u  /Iron 

•»-8,S 


;  1890 
1879 

I 

I  I 

'  1867 

;  1884 

1880 

IKM 


Plow  Boy 40 


Boy  Lyni^ 


St.  Klnio 


State  of  Kansas 


Vint  StiUings. 


16 


Steel-.!  1880 


Btwl..'  1887 


10 


Steel. 


Steol. 


Iron 


!  la^i 

1890 
1878 


Lbft. 
160 


106 
153 

UO 


113 
100 


no 


141 


Licensed  to  run  on- 


Miasisffippl  and  trib- 
utary rivers.     • 

Mississippi  and  trib- 
utary rivers. 

Mississippiand  tiib- 
utary  rivers, 
2,000  miles  and  re- 
turn. 

Missouri  Biver  at 
Kansas  City  and 
opposite  shore,  5 
mfles  above  and 
below. 

Missouri  River  be- 
tween ftsrry  cross- 
ings. 

Missouri  River  and 
tributaries,  10 
miles  above  and 
below  Kansas 
City,  Mo. 

Missouri  Birer  and 
tributaries. 


Mississippi  Biver 
and  tnontaiies. 

169  Mississippi  River 
andtriDutaries, 
2,000  miles  and  re- 
turn. 

125  Missouri  Biver  to 
opposite  shore  at 
ferry  crossings. 

80  Missouri  Kiver  and 
tributaries,  2,000 
miles  and  return. 

130  Missouri  Biver  and 
tributariea,  2,000 
miles  and  return. 

130  Missouri  Biver  at 
Miami  and  100 
miles  above  and 
below. 

150  Mississippi  Biver 
and  tributaries, 
I  2,000  milea  and  re- 
I     turn. 

125  '  Missouri  Biver  at 
Lexington,  Mo., 
and  opposite 
shore. 

155  Missouri  Biver  and 
tributaries,  1,000 
miles  and  return. 

160  Mississippi  Biver 
and  tributaries. 


Name  and  address  of  sole  or 
managing  owner. 


Kausas  City   and   Missouri 

Biver  Transportation  Co., . 

Kansas  City,  Mo. 
Craig  &,  McBoberts  Sand  Co., 

Kansas  City,  Mo. 
A.    B.    Bads    and    others, 

BoonviJle,  Mo. 


Wm.  A.  Cade,  Leavenworth, 
Kans. 


Wm.  B.Ward,  Independence, 
Mo. 

Argentine  Sand  Co.,  Kansas 


.rgentine  s 
(Sty,  Mo. 


135 


Missouri  Biver  at 
Leavenworth, 
Kans.,  and  oppo- 
site shore,  6  niiies 
above  and  below. 


Argentine  Biver  Improve- 
ment and  Traffic  Co.,  Ar- 
gentine, Kans. 

Brunswicjc  Ferry  and  Packet 
Co.,  BrunswioK,  Mo. 

Argentine  Sand  Co.,  Kabsas 
(Sty,  Mo. 


John  Porter,  Boonville,  Mo. 


Hale  Chapman,  Armourdalo, 
Kans. 

Saiu'l.  B.  Casebolt,   Dewitt, 
Mo. 

John  Burruss,  Miami,  Mo. 


"Wm.  Hulett,  Rocheport,  Mo. 


Lexington  Ferry, Coal  and  B. 
B.  N.  T.  Co.,  Lexington, 
Mo. 

Samuel  B.  Casebol^  Dewitt, 
Mo. 

Kansas  City  and  Missouri 
Transportation  Co.,  Kansas 
City,  Mo. 

Vinton  Stillings,  Leaven- 
worth, Kans. 
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Table  6. — List  of  steamers  plying  on  the  Missouri  Biver,  in  the  district  of  New  Orleans, 
enrolled  at  the  port  of  St.  Joseph,  Mo.,  during  the  year  1891, 


Name. 

Where  built. 

Year. 

Date  of  last 
inspection. 

Dimensions. 

Total 

Length. 

Breadth. 

Depth. 

tonnage. 

John  M.  Abbott . . . 

Madison.  Tnd .  -  - 

1888 

1880 
1889 
1884 
1886 

Mav2?.,1891. 

....do 

Nov.  28, 1891 
May23,1891. 

Feet. 

92 
110 

60.9 

70 

44 

Feet. 
20 
30 
23.3 
18 
12 

FeeU 
3.6 
4 

3.3 
3 

3A 

Tone. 
97  78 

BelleofBrownville. 

Grafton,  HI 

102.44 

Harry  Clyde 

Minnona 

New  Frankfort,  Mo  . . . 

Biverslde,  Nebr 

Atchison,  Kans 

• 

23.79 
22  04 

J.  K.  Yazel 

19.36 

• 

1 
1 

Berths. 

Passengers. 

Engines. 

• 

1 

S 
'A 

Boilers. 

• 

Name. 

Permitted 
to  carry. 

• 

1 

1 

i 

1 

§ 

1 

• 

1 

John  M.  Abbott. ... 

_ 

17 

17 

2 
1 
2 

1 
1 

Inehe^s. 
9 
16 
6 
7 
8 

Feet. 

4 
4 
2 

Feet. 
20 
18 
11 
7 
llg 

Inches. 
42 

Belle  of  Bro  wnville . 

1 '  ' 

4H 

Harrv  CI vde ....... 

- . 

20 

20 

30 

Minnona ........... 

''..'.y".v. 

30 

J.  K.  Yaxel 

34 

Boilers. 

Licensed  to  run  on— 

Flnee. 

1 
1 

QQ 

Steam  pressure 
allowed. 

Name. 

1 

6 

1 

d 

P 

In. 

Name  and  address  of  sole  or 
managing  owner. 

• 

John  M.  Abbott  ■ . . 
Belle  of  Brown  vlllo . 

Iron .. 
Steel.. 

Steel.. 
Iron.. 
Steel.. 

1883 
1880 

1884 
1883 
1887 

Lh*. 
142^ 
145 

100 
120 
120 

Mississippi  and 
tributary  nvers. 

Missouri  River  be- 
tween St.  Joseph, 
Mo.,  and  opposite 
shore. 

MissLssippiand 
tributary  rivers. 

Miflsouri  Kiver  at 
ferry  crossings. 

Missouri  and  tribu- 
tary rivers. 

Wm.H.  Floyd,  jr.,  St.  Joseph, 

Mo. 
F.  J.Clarkson,  Blwood,  Eans. 

C.  H.Douglns,  Nemalia,  Nebr. 
John  11.   Lvnds.  White 

Harrv  Clvde *. 

Minnnns, 

J.  K.  Yazcl c... 

28 

8 

Cloud,  Kans. 
C.  F.  Etherton,  St.  Joseph, 
Mo. 

Table  7. — JAst  of  steamers  plying  on  the  Missouri  River,  in  the  district  of  New  Orleans, 
enrolled  at  the  port  of  Omaha,  Xehr.,  during  the  year  1891. 


Name. 

Whore  built. 

Year. 

1884 
1880 
1885 
1884 
1870 
1887 
1882 
1888 
1879 
1888 
1891 
1877 

Date  of  last 
inspection. 

Dimensions. 

Total 

Length. 

Breadth. 

Feet. 
28.4 
30 
23.3 
14 
17.8 

Depth. 

tonnage. 

Abner  O'Neal 

Freedom.  Pa 

Apr.  11,1891 
Aug.  20, 1890 
May  23, 1891 
Aug.  20, 1890 
Oct.   17,1891 
May  28, 1891 
June  25, 1890 
May  25, 1891 
Aug.  21, 1891 
Aug.  21, 1890 
M»y  23. 1801 

Feet. 
150 
115 

83.7 

60 

98.2 

Feet 

3.8 
3.5 
3.3 
2.5 
3 

Tone. 
197  74 

Andrews.  Bennett. 

CapitolaButt 

JosieL.K 

Last  Chance 

Liberty 

Sioux  City,  Iowa 

Montrose,  Iowa 

Chamberlain,  S.  Dak  . . 

Burlington,  Iowa 

Chicago,  111 

78.08 
57.31 
22. 75 
50.47 
3.0O 

Little  ^aud 

Mary  B.  Bennett... 

QaeenNo.2 

Sionx  .,.-r-T 

Sioux  City,  Iowa 

Covington,  Nebr 

Tieville,  Iowa 

92 

05      ' 
44 

20 
14 
12 

3.4 

2 

2 

58.66 
21.71 
12 

Waukegan,  111 

Nebraska  City,  Nebr. . 
Pittsburir.  Pa 

3 

D.P.Bolf 

....... 

4 

Bonebnd   .......... 

177.4           Jii  T  id. 

286.49 

1 
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Tabtjc  7. — List  of  sieamet^B  plying  on  the  Muaouri  liiyer,  in  the  dUtrici  of  New  Orleans, 
enrolled  at  ihoport  of  Omaha,  Xehr.,  during  the  year  1891 — Continued. 


Name. 


Abner  O'Neal 

Andrews.  Bennett 

CapitolaButt 

JoaieL.  K 

Laat  Chance 

Libertpr 

Little  Maud  


Maxy  £.  Bennett 

QaeenNo.  2 

Sioux 

D.P.Bolf 

Bosebud 


o 

GO 


16 


Fajpeongers. 


"sa 


84 


46 
75 
20 
30 
.32 
10 


50 


]5 
10 


-3 

e 


A     * 

n 

U2 


34 


2 


12 
75 
20 
30 
30 
10 


50 


ir» 

10 


Engines. 


3 


'A 


2 
2 
2 
1 
2 
1 
2 


1 
1 
1 


»4 


14 
11.5 
11 
6 
U 
5 

10.5 
5  7.26 
)  7.5 
7.5 
4.5 
.3 


I 

CO 


5 

1 
3 

s* 

^ 


Boileiti. 


I 


2 
1 
1 
1 
1 
1 
1 


1 
1 
1 


6« 

5 


20 
22 
20 

&i 
18 

3| 
26 

16 

7i 

4 

3| 


I 

4) 

g 

p 


42 
48 
46 
40 
42 
86 
40 

88 

30 
26 
30 


Kame. 


Abner  O'Neal 


Andrews.  Bennett. 


CapitolaButt 

JosieL.K 

LastCbanco , 

Liberty 

Little  Hand 


Mary  B.  Bennett . . 

Queen  No.  2 

Bioox 


D.P.Rolf. 
RoAebud . . 


Boilers. 


Fines. 


»4 


12 


6 


10 


86 


33 


90 


I 


In. 
8 

2-14 

4-74 

8 


I 

00 


steel. 

^Steel. 

Steel. 
Iron . 
Iron . 
Steel. 
Steel. 


Steel. 

Iron . 

^Steel. 

Iron  . 


p 

JO 


1884 

1883 

1885 
1880 
1870 
1887 
1889 


GO 


Lioensod  to  run  on-r- 


Name  and  address  of  solo  or 
managing  owner. 


1891 
1877 
1888 

1891 


Lbt. 

170 


140 

145 
125 
83 
116 
156 


177 
110 
100 

no 


Hlasonrl  River  be- 
tween Omaha  and 
Fort  Benton . 

Mississippi  River 
and  tribntary 
streams. 

— do 


....do 
— do 


Missouri  River  and 
tributary  streams. 

Missouri  River  and 
tributaries  be- 
tween Running 
Water,  S.  Dak., 
and  Niobrara, 
Nebr.,  as  ferry- 
boat, and  between 
Running  Water 
and  Fort  Randall 
as  freight  boat. 

Mississippi  and 
tribntuVriyers. 

Missouri  Slyer  at 
ferry  crossings. 

Sioux  Rirer  be- 
tween mouth  and 
head  of  naviga- 
tion. 

Mississippi  and 
tributa]^  rivers. 


R.  A.  Talbott,  Mandan,  N. 
Dak. 

D.  Avers,  Ponoa,  Dixon  Co., 
Neor. 

Oliver  F.  and  Wm.  H.  Butt, 
Nebraska  City,  Nebr. 

A.  Larson  and  B.  Drange, 
Yankton,  S.  Dak. 

M.  K.  King,  Chamberlain,  S. 
Dak. 

E.  B.  French,  Omaha,  Nebr. 


>  Jos.  Leaoh,  Slonx  City,  Iowa. 


Wm.Luther,  Coyington,Nebr. 

B.  F.  Hull  Se,  Son,  Decatur, 

Nebr. 
Sioux    City    and    Highland 

Park  R.  R.  Co. 


♦Porcupine. 
Very  respectfully,  yoor  obedient  servant; 


Lieut.  Col.  Chas.  R.  Sutxr, 

Corps  of  Engineers f  U*  S.  A,, 

Fresideni  Missouri  River  Commission, 


J.  C.  Sanford, 
First  Lieut,  of  Engineers ,  Secretary, 
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Appendix  A  2. 

KLKVATIONS  ABOVE  SKA  LRVEL  OK  THK  eiUKFAOE  OF  TllK  OROUND  AT  TUK  SECOND- 
ARY TRIANOULATION  STATIONS  BETWEEN  THREE  FORKS,  MONTANA,  AND  FORT 
BENTON,  MONTANA  (SURVEY  OF  1890). 

Note. — ^Elevations  are  in  feet  and  depend  upon  the  elevation  of  the  Northern 
Pacific  Railroad  track  at  Gallatin,  Mont.,  as  given  by  the  railroad  levels,  for  height 
above  sea  level. 

Results  marked  with  an  asterisk  (*)  are  from  a  direct  connection  with  a  bencli 
mark  (published  list  of  1891),  and  those  marked  with  a  dagger  (t)  arc  from  a  con- 
tinuous connection  of  reciprocal  readings  between  stations.  AH  readings  or  angles 
upon  which  the  elevations  depend  are  from  one  vernier  and  one  pointing  of  the  10- 
inch  limb  theodolite  used  on  secondary  triangiilation ;  but,  in  general,  there  are 
two  or  more  routes  for  arriving  at  any  one  station. 

The  extreme  limits  of  error  are  put  at  :J:  10  feet. 


Station. 


South  baAe  (Crallatin) 
North  baoe  (Ga]latiu) 

(;iark 

ik*attie 

Ma^ie 

Sawyer 

Howard 

Keeves 

Hoaaiivhl 

IMiiiiaclo 

Caroliis 

PaintcKl  Rock 

LonoBash 

Boagherty 

I'oHton 

Willow  Crei'k 

Oxbow 

Mi  tier 

Deep  Creek 

Bridge 

Marks 

Reed 

Duck  Creek 

Beaver  Creek 

Confederate 

Squirpa 

(ieary 

Degan 

Blackwell 

<  Canyon  Ferry 

Maxwell 

Stiibbs 

Fuller 

Prickly  Pear 

£1dora'do 

Hilger 

American 

Bear  Tooth  Mountain 


Elova- 
tiuu. 


•4035 
*4024 
t4421 
t4377 
t4335 
t4282 
t3»42 
t4184 
t4104 
t4905 
t4313 
M4780 
t5174 
t390U 
14988 

M50 

6075 
1 5752 
f4204 
t3876 
t3960 
f3830 
t4054 
t4133 
t4059 
t4027 
tSORO 
*t4263 
t4000 
*t466G 

5234 
f3842 
t4866 
t4280 

4670 
15270 

5500 
t0775 


Station. 


Great  Falls.... 
N.  Great  Falls. 

Henry 

Porter 

Bromedy 

Wolf  Crt^ok  . . . 
Kock  Creek  . . . 

Craig 

Wagner 

Sugar  Loaf 

Stickney 

Hardy 

Sheep  Creek . . . 

Caitcade 

St.  Clair 

Muddy  Creek  . 

Divide 

Ulm 


Eleva- 
tion. 


Antelope 

Wilson ...... 

Epler .'.. 

Big  Bend 

Sun  River. . . 
Sand  Coul6e. 

Transfer 

Shepherd  — 

Sidney 

Highwood. ., 

Tunis 

Cherry 

Early 

Belt 


Portage 

Teton 

Benton 

West  base  (Fort  Benton). 
East  base  ( iTort  Bouton) . . 


t3498 

t8530 

t8460 

t3492 

t3422 

t4456 

t4484 

t4282 

t3928 

t5408 

5116 

*t4»68 

5000 

4016 

*r3585 

*t3«20 

3720 

*t33»6 

t3728 

3768 

8730 

4070 

*t8664 

8545 

t3578 

8630 

8205 

8480 

2960 

3265 

t3893 

3405 

3410 

310U 

2965 

*2870 

*2885 
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Appendix  A  X 

annual  report  of  mr.  a.  h.  dlais1>ell;  assistant  kngineer,  1892. 

Office  Missouki  River  Commission, 

Si,  LouiSj  Mo,,  June  30, 189$. 

Sir  :  I  have  the  honor  to  submit  the  following  report  on  the  water  gauges  main- 
tained by  the  Missouri  River  Commission  for  the  fiscal  year  ending  June  30,  1892. 

The  following  table  gives  the  location  of  each  gauge,  its  character,  time  main- 
tained during  the  year,  and  the  distance  above  the  mouth  of  the  river  i\&  measured 
on  the  channel  lines  of  1878-79  and  of  1890 : 


Location  nf  gauge. 


St.  Charlea,  Mo 

Hermann,  Mo 

I>o 

Cole  Cieelc,  Mo 

Ewlngg  Landins,  Mo 
Jefferson  City,  Mo. . . 

Do 

BoonvUle,  Mo 

Glasgow,  Mo 

DewittfMo 

Do 

"Waverly,  Mo 

Lexington,  Mo 

Sibley,  Mo. 


ChHracti'V  of  .ti;augo. 


Milee  above  mouth 
measured  on  chan- 
nel linea  of— 


l878-'70. 


Bridge,  cable 
Shore,  inclined 
do 
do 
Shore,  cable 
Shore,  vertical. 
Shore,  inclinod 
Bridee,  cable . . 

Shore,  inclhacd 
Shore,  cable  . . . 
Shore,  inclined 

do 

Bridge,  cable . . 

Randolph,  Mo do 

Kansas  City,  Mo i do 

Leavenworth,  KanH ;  Shore,  vertical. 

Fort  Leavenworth  Bridjs:*),  KaiiH .  I  Bridge,  cable  . . 

A  tchison.  Kans do 

St.  Josepn,  Mo do 

St .  Joseph  WattT  AVorks,  Mo I  Shore,  vertical. 

White  Cloud,  Kims ' do 

Rule,  Nebr ;  Bridge,  cable.. 

Brownville,  Xebr Shore,  cable . . . 

Nebraska  City,  Nebr Bridge,  cable . . 

Plattsmouth  Bridge,  Xebr .do 

Omaha,  Nebr ' do 

Blair,  Nebr I do 

Sioux  Cily  Bridge,  Iowa ' do 


w 


Sioux  city,  Iowa  (Perry  Creeek) 
Townsend,  Mont 


Shore,  vertical. 
Bridge,  cable ... 


25.1 
101.1 
101.1 
104.7 
139.4 
145.5 
140. 8 
197.5 
226.5 

262.5 

297.4 
318.7 
347.6 
382.3 
386.3 
416.8 
418.9 
445.8 
479.5 
489.7 
530.8 
542.1 
.•>79.9 
609.0 
638.8 
667.8 
700.6 
800.9 
802.8 


1890. 


28.06 
103.35 
103.35 
107 
143.8 
151.0^ 
151. 3  > 
205.8 
237.5 

267 

299.3 

321 

350 

386.7 

390.7 

421.8 

424 

447.8 

479 

488.6 

525.4 

567.  r, 

577.6 

607.7 

633.6 

659.1 

694.6 

805.7 

807.4 


Months 
main- 
tained 

during 
year. 


12 

•lis 

12 
12 


{ 


12 

12 
12 

12 
12 
12 

US 
12 

nt 

12 
12 
12 

lis 

12 
12 
12 
12 
12 
12 

mi 
1 

9 


*  "WealhiJr  Bureau  gauge  (corrected) . 

The  gaiige  at  E wings  Landing  waa  established  by  Division  Engineer  S.  H.  Yonge, 
and  is  maintained  in  connection  with  the  works  of  improvement  m  progress  on  the 
First  Reach. 

Unusual  rainfall  occurring  in  April  and  May  produced  a  flood  comparable  with 
those  of  1881  and  1883 ;  and,  by  order  of  the  president  of  the  Commission,  the  old 
gauges  at  Hermann,  Randolph,  Leavenworth,  St.  Joseph  Water  Works,  White  Cloud, 
and  Sioux  City  (Perry  Creek)  were  reestablished  for  purpose  of  comparison  ana 
study  of  flood  data. 

They  are  still  being  maintained  but  will  be  discontinued  when  the  present  high 
water  subsides. 

For  some  years  the  inspection  of  the  gauges,  and  also  such  repairs  and  renewals 
as  were  necessary ^  had  been  performed  under  the  direction  of  the  division  engineers. 

This  extra  monthly  duty  occasionally  interfered  with  the  survey  and  other  work 
on  the  divisions,  and  it  was  decided  by  you  to  assign  the  work  to  an  assistant  re- 
porting directly  to  this  office. 

Mr.  L.  P.  Butler,  assistant  engineer,  was  directed  in  March,  1892,  to  report  for  the 
field  duty  connected  with  the  gauges,  and  is  now  returning  from  his  third  tour  of 
inspection. 

We  have  still  every  reason  to  regard  the  cable  gauge  as  the  standard  form  for  the 
Missouri  River.  In  order,  however,  to  provide  against  all  possibility  of  a  broken 
record  resulting  from  accident  to  the  cable  there  waa  sent,  by  your  direction,  on 
August  15,  1891.  to  each  cable-gauge  station  a  duplicate  gauge  cord,  weight,  and 
index,  which  were  adjusted  to  the  proper  lengths  by  the  inspector,  and  made  ready 
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for  immediate  use.    It  was  also  decided  to  increase  the  size  of  the  aash-cord  cable 
from  one-eighth  inch  diameter  to  three-sixteenths  inch. 

Tliero  has  been  no  change  in  the  system  adopted  for  the  permanent  presentation 
of  the  records. 

For  the  purpose  of  ready  reference  a  condensed  weekly  abstract  of  the  records  is 
kept,  copies  of  which  are  furnished  to  the  steamboat  service  of  the  Commission. 
Monthly  comparison  of  the  readings  of  the  Weather  Bureau  gauges  on  the  river  with 
those  of  the  Commission  have  been  made,  with  interchange  of  records. 
The  elevations  of  the  zeros  of  the  Weather  Bureau  gauges  are  as  foUows : 

At  Hermann,  Mo.,  about  71.1  feet. 
This  equating  number  holds  good  for  the  lower  10  feet  of  the  gauge.    The  upper 
section  of  the  gauge,  from  18  feet  to  32  feet,  is  graduated  wrongly,  the  average  verti- 
cal height  between  feet  marks  being  0.878.    The  correct  elevation  of  the  82-foot  mark 
is  100.587  feet,  and  that  of  the  18-foot  mark  is  88.296  feet. 
At  Boonville,  152.143  feet. 
At  Kansas  City,  803.35  feet. 
At  Plattsmouth  no  equating  value  appears  obtainable,  as  this  gauge  is  l*nd- 

locked  except  in  very  high  water. 
At  Omaha,  545.06  feet. 
At  Sioux  City  (Perry  Creek),  668.8  feet. 
AceompanylDg  this  report  is  a  profile  showing  the  relative  high  water  elevatioBs 
and  points  on  the  river  between  St.'  Charles  and  Sioux  City  for  the  years  1844, 1881, 
1883;  and  the  present  year  up  to  date. 

This  drawing  can  be  considered  as  ^ving  only  relative  heights  attained  by  the 
water  at  gau^e  stations  and  not  relative  slopes,  as  the  distances  are  measured  on 
the  channel  hue  of  1890. 

The  following  table  gives  the  data  from  which  the  drawing  was  made ;  and  also 
the  dates  when  the  water  reached  its  maxium  height,  except  in  this  year,  when  the 
river  at  all  stations  above  White  Cloud  was  still  rUing  slowly  on  ^e  30th  of  June. 

The  Townsend,  Mont.,  gauge,  which  is  219.3  miles  by  channel  above  Fort  Benton, 
gave  its  maximum  reading  on  June  22.  This  was  6.4  feet  above  the  average  and 
almost  stationary  height  lor  75  days  preceding  May  10. 

Missouri  River,  relative  high-water  eUvations,  referred  to  the  8i.  Louie  city  directrix. 


St.Cbai'le«,  Mo 

Hermann,  Mo 

Cole  Creek,  Mo 

Ewinga  Landing,  Mo 

Jefferson  Citv,  Mo 

Cedar  City,  life 

Boonville,  Mo 

Glasgow,  Mo 

Do 

DeWitt,  Mo 

"Waverly,  Mo 

Lexington,  Mo 

Sibley,  Mo 

Kandolpb,  Mo 

Kansas  City,  Mo 

Leaven worib,  Kaim 

Ft.  Leavenworth  Bridge,  Kans 

Fort  Learenwortb,  Kann 

Atchison,  Kans 

St.  Joseph,  Mo 

St.  Joseph  Waterworks,  Mo. . 

White  Cloud,  Kans 

Kule,  Kebr. 

Brownville,  Nebr 

Nebraska  City,  Nebr 

Plattsmouth  Bridge,  Nebr 

Plattsmouth,  Nebr 

Omaha,  Nebr 

Do 

Blair,  Nebr 

Sioux  City  Bridge,  Iowa 

Do 

Sioux  City  (Perry  Creek) 

Do 


1844. 

Eleva-* 

tion. 


1881. 


1883. 


Date. 


Feet. 


IM.  80 


310.96 

'sii.'ie 


400.62 


May 

May 


5 

4 


May  4 
May  3 
May    8 


May    1 


Apr.  30 
Apr.  29 


Apr.  29 
Apr.  29 
Apr.  29 


Apr.  28 


Apr.  27 
Apr.  27 


Apr.  25 
Apr.  25 


Apr.  23 


Eleva- 
tion. 


Date. 


28.68 
9L79 


133. 19 
176.41 
201.45 


276.70 


331.10 
352.97 


356.77 
376.51 
403.30 


438.82 


481.94 
509.42 


574.40 
569.71 


596.14 


688.34 


June  24 
June  24 


June  23 


June  23 
June  23 


June  28 
June  27 
June  27 


June  26 
June  26 


June  26 
June  26 


June  24 


June  24 
June  28 


June  28 
June  28 
July  11 
July  10 


June  25 
July  10 


Eleva- 
tion. 


1892  to  June  30. 


Date. 


Peet. 
80.34 
92.54 


133.15 


175.89 
202.77 


224.15 
262.45 
373.26 


827.85 
349.68 


371.40 
898.92 


436.92 


478.40 
507.10 


641.90 
560.00 
660.10 
588.30 


677.16 
677.20 


May  18 
Hay  16 

May  15 
May  15 
May  16 


May  14 
May  16 
M*y  22 
May  21 
May  21 
May  22 
May  22 
May  21 
May  21 
May  21 
May  21 


May  21 
May  20 

May  20 
May  20 
June  30 
June  30 
June  30 
June  30 


June  30 


June  SO 
June  30 
May  19 
June  80 


Eleva- 

tiOD. 


Feet. 

80.26 

92.82 

96^75 

126.40 

131.00 


175.30 
199.65 
199.66 
221,25 
249.32 
268.90 
291.76 
324.40 
826.30 
847.65 
948.80 


369.90 
394.50 
404.20 
481.16 
441.06 
476.00 
506.26 
538.45 


560.10 


686.70 

677.70 

*679.90 

679.10 


*  From  local  iiood  in  Floyd  River  Valley. 
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After  the  completion  of  the  lines  of  preoise  levels  now  in  progress,  and  the  cor- 
roction  of  the  elevations  of  the  bench  marks,  the  gauge  data  can  bemore  coniidently 
and  thoroughly  studied. 

Very  respectfully,  your  obedient  servant, 

A.  H.  BuasDKLL, 
JsHstant  Engineer. 
First  Lieut.  J.  C.  Sanfoud, 

Co^rps  of  EnfjineerSj  U.  S.  A, 


Appendix  A  4; 

axxual  report  of  mr.  j,  a.  seddon,  assistant  snoinker,  1892. 

Office  Missouri  River  Commission, 

St.  L&uis,  Mo,,  June  SO,  189i^. 

Sir  :  I  have  the  honor  to  submit  the  following  report  on  the  study  of  physical  data 
for  the  fiscal  year  ending  June  30, 1892 : 

The  work  has  consisted  principally  in  continuing  the  study  of  flood  movement; 
and  in  this  it  is  thought  that  final  results  have  been  reached  in  the  Lower  Missis- 
sippi River  from  Cairo  down.  This  has  been  made  the  subject  of  a  special  report, 
given  as  an  appendix  to  the  annual  report  of  the  Mississippi  River  Commission, 
where  the  data  used  belongs.  For  the  characteristics  of  flood  movement  and  the 
precision  of  its  determination  reference  is  made  to  that  report. 

From  the  report  it  is  seen  that  the  conclusions  depend  on  the  precision  with  which 
time  intervals  can  be  determined  by  trial  gauge  relations,  and  on  the  relations  being 
extended  over  successively  lengthening  reaches  without  disturbances  f^om  tributary 
increments.  On  the  Lower  Mississippi  it  was  found  that  the  true  intervals  were  de- 
terminate to  the  nearest  tenth  of  a  day  (or  to  within  about  li  hours) ;  and  in  favorable 
floods  the  relations  were  extended  through  seven  gauges,  covering  over  300  miles  of 
river.  From  this  it  follows  that  a  flood  wave  is  in  a  permanent  shape,  and  moves 
down  as  a  whole  without  change  of  form  and  at  a  fixed  rate. 

Prior  to  this  investigation  the  study  of  gauge  relations  had  been  carried  forward 
to  about  an  equal  exteut  over  the  Missouri  and  Lower  Mississippi  rivers,  and  to  a 
somewhat  less  extent  over  the  Upper  Mississippi.  In  these  studies  the  determina- 
tion of  time  interval  was  only  attempted  to  the  nearest  quarter  of  a  day,  and  no  sys- 
t«matic  study  of  floods  through  successively  lengthening  reaches  was  made ;  but,  as 
far  as  it  went,  the  conclusion  had  boon  reached  that  tne  general  characteristic  of 
flood  movement  was  the  same  in  all  the  rivers,  though  there  were  material  difler- 
ences  in  the  rates  of  travel . 

It  now  remains  for  further  investigation  to  determine  whether  the  precision  which 
characterizes  flood  movement  found  in  the  Lower  Mississippi  will  be  maintained  iu 
the  upper  rivers. 

A  short  series  of  discharge  observations  in  the  vicinity  of  St.  Charles,  Mo.,  was 
taken  on  the  flood  of  this  year.    These  have  been  computed,  and  a  preliminaiy  study 
has  been  begun  of  the  present  variation  of  discharge  to  gauge  in  the  lower  rivers. 
Very  respectfully,  your  obedient  servant. 


Fii-st  Lieut.  J.  C.  Sanford, 

Corps  of  Engineei'9j  U,  S,  A., 

JSecreiary  MUsouri  Biver  Commiarion, 


J.  A.  Sebdon^ 
Aeaistunt  Engineer* 


Appendix  B. 

ANNUAL  REPORT  OF  MR.  CHARLES  F.  POTTER,  DIVISION  ENGINEER,  1892. 

* 

Missouri  River  Commission,  Office  of  Division  Engineer, 

Omaha,  Nehr,,  June  15,  1S9S, 

Colonel  :  I  have  the  honor  to  submit  the  following  report  of  operations  under  my 
charge  at  Sioux  City,  Iowa,  during  the  fiscal  year  ending  June  30, 1892 :     ' 
There  was  no  work  of  construction  in  operation  at  Sioux  City  during  the  year. 
A  shore-line  survey  of  the  river  from  Milwaukee  Point  to  the  Railroad  Bridge  was 
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made  in  November.    The  notes  were  platted  in  the  office  at  Omaha  daring  the  latter 
part  of  February. 

On  February  25  levels  were  run  over  the  bar  in  front  of  Sioux  City  on  the  dike 
lines.  The  elevations  thus  obtained  were  afterwards  platted  and  compared  witli 
levels  run  over  the  same  lines  on  June  20, 1890,  and  also  with  the  original  cross  sec- 
tions made  in  April,  1889,  just  previous  to  the  construction  of  the  dikes.  The  result 
of  the  comparison  is  shown  by  the  accompanying  cross  sections.     (Plate  ii.) 

The  total  amount  of  material  deposited  since  April,  1889,  between  the  original 
Iowa  sbore  line  and  the  outer  ends  of  the  several  dikes,  and  between  dikes  Nos.  1 
and  9;  is  approximately  501,000  cubic  yards. 

An  examination  of  tne  river  was  made  on  June  7,  and  the  dikes  were  all  found  to 
be  in  an  unimpaired  condition.  The  bar  caused  by  the  dikes  is  continually  increas- 
ing in  area  as  well  as  in  elevation. 

Daring  the  past  year  the  olfannel  has  followed  the  left  shore  line  from  Milwaukee) 
Point  to  within  about  3,500  feet  of  Dike  No.  1,  there  making  a  crossing  and  striking 
hard  against  the  lower  end  of  the  Pacific  Short  Line  Railway  revetment  at  an  angle 
of  about  50O. 

The  cutting  of  the  right  bank  in  the  vicinity  of  Covington  has  been  continuous 
throughout  the  year.  The  maximum  normal  cut  from  November  to  June  7  was  275 
feet.    (See  Plate  i.) 

On  May  18  a  flood  in  the  Floyd  River  caused  the  western  portion  of  Sioux  City  to 
be  inundated,  and  for  several  hours  water  was  flowing  into  the  Missouri  River  over 
the  entire  distance  firom  Dike  No.  4  to  the  railway  bridge,  and  resulted  in  breaking 
and  washing  down  the  top  of  the  heretofore  perpendicular  bank  between  the  two 
places. 

In.  compliance  with  instructions  received  on  May  13,  a  temporary  gauge  was  estab- 
lished at  the  month  of  Perry  Creiek,  and  an  observer  employed  to  take  and  report 
readings. 

The  stage  of  water  during  the  year,  as  shown  by  the  standard  gauge  readings, 
ranged  between  an  elevation  of  666M5  on  December  9  and  675'.70  on  June  10.. 

The  accompanying  maps  and  illustrations  are  described  as  follows : 
First.  Plate  i,  consisting  of  a  map  of  the  Missouri  River  in  the  vicinity  of  Sionx  City 
from  Milwaukee  Point  to  the  Chicago,  St.  Paul,  Minneapolis  and  Omaha  Rail- 
way Bridge:  date  of  survey  being  November,  and  stage  of  river,  Sioux  City 
gauge,  667'.50. 
Second.  Plate  n,  representing  nine  cross  sections  taken  on  the  dike  lines  of  the 
Sioux  City  bar,  showing  total  deposit  since  the  dikes  were  constructed.    Date 
of  levels,  February  25. 
Third.  Photograph  taken  from  Prospect  Hill  looking  west,  showing  the  dikes  and 
their  effects  in  way  of  bar  formation.    Date  of  view,  December  1,  and  stage  of 
river,  Sioux  City  gauge,  666'.80. 

FIX  A  NCI  A  Ti  STATEMENT. 

Cost  of  surveys $110. 95 

Cost  of  repairs  to  plant  at  Council  BluilB  boat  yard 5, 274. 95 

Total 5,385.90 

I  am,  very  respoctfullj^  your  obedient  servant, 

Chas.  F.  POT'rER, 
Dinaioti^  Engineer* 
Lieut.  Col.  Chas.  R.  Suteu, 

Corps  of  Engineers y  U.  S.  A,, 

Fresident  Missouri  River  Commission, 


Appendix  B  1. 

Missouri  River  Commission, 
Office  of  Division  Engineer, 

Omaha,  Nebr,,  June  S6, 1899. 

Colonel:  I  have  the  honor  to  submit  the  following  report  of  operations  under 
my  charge  in  connection  with  improving  the  Missouri  River  in  the  vicinity  of  Coun- 
cil HlufFs,  Iowa,  during  the  fiscal  year  ending  June  3(X  1892 : 

The  work  consisted  in  revetting  9,220  linear  feet'  of  the  left  bank  of  the  Missouri 
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River  in  the  vicinity  of  Conucil  BlntfH,  Iowa,  the  protection  tbns  made  practically 
becoming  a  continuation  of  the  revetment-  conRtriicted  durin"^  May  and  Jnne,  1890^ 
iknd  of  similar  make. 

The  work  of  procuring  construction  material  was  begun  the  latter  part  of  July, 
but.  owing  to  high  water,  actual  work  on  revetment  was  not  commenced  until  near 
the  close  of  August.  The  revetment  was  started  at  A  (see  accompanying  map),  the 
terminus  of  the  1890  work,  and  extended  down  the  left  bank  to  B,  a  distance  of 
3,219  feet.  On  the  reach  B  to  C,  a  distance  of  about  2,800  feet,  the  work  of  protec- 
tion was  omitted,  it  being  considered  unnecessary  owing  to  the  unusually  great  re- 
sistance of  the  bank  against  erosion. 

A  comparison  of  the  surveys  made  in  1879  and  1890  showed  no  perceptible  change 
in  the  shore  line  between  B  and  C,  although  the  channel  of  the  river  followed  that 
shore  during  the  intervening  time. 

The  revetment  from  Cto  F  was  built  continii«>uH,  with  the  oxecption  of  a  space  I) 
to  £,  418  feet  in  lengthy  extending  above  and  below  a  gumbo  point. 

This  projection  was  iound  to  act  as  a  dyk(*,  with  detriments  effect  to  the  r<^gimft 
of  the  river,  and  consequently  was  left  unprotectt^l  in  anticipation  of  future  ero- 
sions sufficient  to  wear  it  away  and  produce  the  der^lred  shore  line. 

The  manner  of  obtaining  material  and  the  mttthod  in  which  the  revetment  was 
constructed  will  be  described  under  the  several  heads,  as  follows : 

Cutting  brush, — ^About  92  per  cent  of  all  the  willow  brush  used  was  purchased  stand- 
ing in  the  field,  and  was  cut,  boimd  with  wire,  hauled  to  accessible  landings,  and 
loaded  on  barges  by  day  labor. 

The  remaining  8  per  cent  was  purchased  delivered  on  the  bank  of  the  river^  and 
thus  the  necessary  labor  was  confined  to  loading  the  barges. 

A  brush-cutting  party  was  organized  on  July  20,  and,  with  an  exception  of  eleven 
days  in  September,  the  force  was  employed  continually  until  October  19.  A  second 
brush  party  was  placed  in  the  Held  August  10  and  disbanded  August  31.  Measure- 
ment  of  the  brush  taken  immodiat-ely  after  the  barges  were  loaded  was  used  in  set- 
tlement for  purchases  made. 

Most  of  the  brush  was  obtained  in  the  vicinity  of  Plattsmouth,  Nebr.,  although  a 
few  barges  were  loaded  near  the  mouth  of  Boyer  Creek.  All  barj^es  were  load^  to 
carry  from  175  to  225  cords  of  brush  each,  and,  owing  to  the  increase  in  density 
caused  by  thus  heavily  loading  the  barges,  it  is  estimated  that  a  gain  of  20  per  cent 
in  the  actual  amount  of  brush  was  made  over  the  measurement  of  previous  years, 
when  the  barges  were  loaded  to  carry  only  100  cords.  The  total  amount  of  brush 
used  during  the  season  was  3,448  cords :  and  the  average  cost  per  cord,  after  being 
loaded  on  barges,  was  $1,956.  It  was  found  necessary  to  haul  some  of  the  brush  3 
and  4  miles  by  teams,  and  in  consequence  the  average  cost  of  the  brush  was  about 
30  cents  per  cord  greater  than  it  was  in  1890,  when  the  distance  of  haul  was  less. 

Sinking  piles. — Oak  anchor  piles,  varying  in  length  f^om  20  to  25  feet,  were  sunk 
10  feet  apart  along  the  bank  at  the  water's  edge.  Nine  hundred  and  sixty  piles  were 
sunk,  and  the  average  penetration  was  18]^  foot.  The  average  cost  of  sinking  eaoli 
pile  (exclusive  of  cost  of  material)  was  $1.186-|-,  and  the  cost  per  foot  ofpeuetration 
was  6.6  cents. 

The  piles  were  purchased  of  S.  P.  McConnell,  of  Council  Bluffs,  Iowa,  and  were 
delivered  at  the  boatyard  for  15  cents  per  linear  foot. 

Mattress. — ^Mattress  work  was  commenced  on  September  1  and  finished  October 
25.  From  September  8  to  October  20  a  second  mattress  party  was  employed.  The 
mattress  was  woven  1  foot  thi<^k  and  to  an  average  width  of  69^  feet,  and  was 
strengthened  with  the  usual  longitudinal  and  tranverse  |-inch  galvanized  cables 
running  through  the  mattress  10  feet  apart.  A  ^inch  galvanized  cable  was  used 
on  the  outside  selvage  edge. 

QrtuUng  hank. — The  work  of  grading  bank  to  a  slope  of  3  on  1  was  done  by  using 
hydraulio  graders  Nos.  1  and  2,  and  the  time  occupied  was  from  September  7  to 
October  31.  A  large  portion  of  the  material  in  the  bank  was  hard  gumbo,  and  the 
progress  of  the  work  was  necessarily  slow.  The  approximate  amount  of  earth  moved 
by  the  graders  during  the  season  was  45,775  oubio  yards,  and  the  average  cost  per 
cubic  yard  was  4|  cents. 

Boekinq  hank.r—The  rock  used  was  a  limestone,  quarried  at  Weeping  Water,  Nebr., 
and  furnished  on  barges  at  Omaha  by  Van  Court  and  Lemist  for  $1.1475  per  oubio 
yard. 

The  required  number  of  barges  were  loaded  daily  ftom  September  9  to  November 
15.  A  rigid  inspection  as  to  the  manner  of  loading  resulted  in  obtaining  2,862  pounds 
per  oubio  yard  as  the  average  weight  during  the  season. 

The  upper  bank  was  rocked  to  a  depth  of  1  foot  from  the  line  of  anchor  piles  to 
the  standard  high- water  line*  on  the  slope,  the  average  width  being  27  feet. 

Sinking  mattress. — ^The  mattress  was  sunk  to  the  bottom  of  the  river  by  the  use  of 
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about  one* half  cubic  yard  of  rock  per  linear  foot  or  21  pounds  per  square  foot  of 
mattress. 

Anchor  cables, — ^The  anchor  piles  were  connected  by  |-inch  cables  to  deadmen 
8unk  from  the  top  of  the  high  bank.  The  deadmen  used  were  oak  sticks,  6  to  8 
inches  in  diameter  and  about  3^  feet  in  length. 

Towing, — ^The  brush  and  rock  used  during  the  season  were  transported  by  the  use 
of  the  steamer.  Capitola  Butt,  she  having  been  chartered  for  the  work  at  a  compen- 
sation of  $20  per  day. 

During  the  first  part  of  July  the  towboat  was  sent  to  St.  Joseph,  Mo.,  from  which 
place  she  returned  to  Omaha  with  two  hydraulic  graders  in  tow.  Tne  total  dis- 
tance trarveled  by  the  towboat  during  the  season  of  137  days  was  2,940  miles,  and 
her  average  daily  running  expense,  exclusive  of  the  charter,  was  $33.01. 

Bepairing  and  launohing  plant, — The  work  upon  repairs  to  plant  which  was  begun 
the  latter  part  of  the  fiscal  year  ending  June  30,  1^1,  was  continued  to  October  1. 
The  hulls  of  pile-sinkers  Nos.  3  and  4  and  of  the  accompanying  umbrella  boats  were 
wholly  rebuilt  above  the  water  line. 

All  portions  of  quarter  boats  Nos.  2  and  4  below  the  second  lower  web  strake 
were  replaced  by  new  material. 

Extensive  repairs  were  made  to  three  64-foot  barges  and  to  nine  100-foot  barges. 
As  the  cost  of  repairs  considerably  exceeded  the  estimate,  only  such  temporary  re- 
pairs were  made  to  the  remainder  of  the  boalis  as  were  thought  necessary  to  war- 
rant them  standing *the  work  for  one  season.  Each  boat  was  launched  as  soon  as  it 
was  repaired  and  calked. 

Pulling  out  boats, — Work  of  pulling  out  the  boats  on  to  the  storage  ways  was  com- 
menced  October  26  and  was  completed  November  27. 

Ice  formed  a  gorge  in  the  river  on  November  18,  and  eight  boats  were  caught 
therein;  but  fortunately  they  were,  with  one  exception,  near  the  boatyard,  and 
by  the  aid  of  the  towboat  the  ice  was  broken  about  them  sufficiently  to  admit  of 
their  being  moved  to  the  ways,  where  they  were  afterward  pulled  out. 

The  survey  quarter  boat  was  being  used  by  a  party  at  the  time  of  the  gorge, 
and  was  caught  in  the  ice  near  the  Northwestern  Dikes.  False  ways  were  con- 
structed, and  the  boat  was  pulled  out  at  that  place. 

Care  of  plant, — On  December  1  the  boats  and  other  engineer  property  were  placed 
in  charge  of  four  watchmen,  which  number  was  reduced  to  three  on  April  15.  On 
April  7  the  survey  quarter  boat  was  launched  from  its  winter  quarters  at  the  North- 
western  Dikes  ismd  towed  to  the  boatyard,  where  it  has  since  been  used  for  the  accom- 
modation of  the  watchmen.  There  being  no  construction  work  in  operation,  the 
remainder  of  the  plant  was  left  on  the  storage  ways. 

Surveys, — ^During  the  month  of  November  a  survey  was  made  of  the  river  from  the 
mouth  of  Boyer  Creek  to  the  Union  Pacific  Railway  Bridge.  The  computed  distance 
between  secondary  triangulation  stations  Crescent  and  Flagstaff  was  taken  as  u 
baseline. 

The  shore  lines  of  the  Iowa  and  Florence  lakes  were  located,  and  ties  made  to 
street  comers  at  Florence,  Council  Bluffs,  and  Omaha.  The  notes  were  platted  at 
the  Omaha  office  during  the  month  of  January.  A  portion  of  the  map  was  used  to 
accompany  a  report  submitted  February  13  relative  to  any  probable  danger  which 
might  exist  of  a  eut-off  taking  place  throngh  Florence  Lake  and  East  Omana. 

In  order  to  note  the  rapid  changes  due  to  erosion,  the  right  shore  line  of  the  river 
in  the  vicinity  of  Florence  Lake  was  surveyed  on  May  23  and  a^ain  on  the  31st. 

The  position  of  the  shore  line  at  the  time  of  the  last  survey  is  shown  on  the  ac- 
companying map. 

Cutting  banks, — The  most  radical  change  due  to  erosion  occurring  on  the  Omaha 
reach  during  the  year  was  in  the  right  bank,  in  ihe  vicinity  of  Florence  Lake, 
where  the  cutting  after  April  1  was  both  constant  and  rapid.  The  maximum  nor- 
mal cut  between  X  and  Y  (see  accompanying  map)  from  November  to  May  31  was 
600  feet,  and  the  area  of  ground  washed  away  between  the  two  points  amounted  to  47 
acres. 

Water  flowed  back  and  forth  between  the  river  and  the  lake  during  May  and 
June,  and  the  direction  of  flow  changed  as  the  elevation  of  the  stage  of  the  river 
was  above  or  below  557  feet,  Omaha  gauge.  Considerable  cutting  has  takeu  place  in 
the  left  bank  from  the  mouth  of  Boyer  Creek  down  to  the  point  opposite  to  Flor- 
ence, the  estimated  average  normal  cut  being  about  200  feet  since  November. 

Condition  of  revetmej^t.-^The  unexpected  rise  in  the  riVer  which  took  place  in  May,, 
together  with  the  usual  April  and  June  rises,  have  given  the  revetment  a  severe 
test.  An  examination  of  tne  entire  Council  Bluffs  revetment  was  made  on  June  25, 
and  while  the  stage  of  the  river  was  too  high  to  note  its  e&act  condition^  yet  it  was 
apparent  that  no  serious  damage  had  ogcurred* 
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FINANCIAL  STATEMENT. 

JHstrilmiion  of  expendifnre  ine/urred  in  ctmetructing  9,520  linear  feet  ofrevetmenL 

Sinking  piles : 

Material  (19,S40  linear  feet) $2,942.60 

Fnel  (87, 585  pounds  coal) 127.00 

Labor 732.95 

Subsistence 215.25 

$4. 017. 80 

Mattress  oonstrnctioa : 

Material:  Brush  loaded  on  barges — 

Willows  (3,448  cords) $833.50 

Binding  wire (9,990 pounds) 319.68 

Labor 4,186.33 

Subsistence 1,406.74 

6,746.25 

Cable  (11,000  feet  i-inch  and  100,615  feet  j-icfbh) 1, 722. 87 

Labor 3,301.64 

Subsistenee 1,349.70 

13, 120. 46 

Grading  bank : 

Machinery  supplies 58. 34 

Fuel  (333, 790  i>ound8  coal).. 484.00 

Labor 1,199.43 

Subsistence 327.52 

2,069.29 

Rocking  bank : 

Rock  (9,220  cubic  yards) 10,579.95 

Labor 2,382.45 

Subsistence 944. 13 

13,906.53 

Sinking  mattress : 

Rock  (4,707  cubic  yards) 5,401.28 

Labor 368.00 

Subsistence 139. 50 

.  —    5, 908. 78 

Sinking  deadmen : 

Labor 230.00 

Subsistence 86.60 

316. 60 

Laying  anchor  cables : 

Cables  (52,358  feet  f-inch; 625.32 

Staples  (906  f -inch) 27.00 

Labor 69.00 

Subsistence 26.00 

747. 32 

Sawing  off  tops  of  piles : 

Labor 69.00 

Subsistence 26. 00 

95.00 

Towing: 

Charter  (137  days) 2,740.00 

Machinery  supplies 71. 35 

Fuel  (942,895  pounds  coal) 1,:%7.20 

Labor 2,490.15 

Subsistence 594.24 

7,262,94 

Repairing,  launching,  and  care  of  plant : 

Material 2,676*61 

Labor 10,13L42 

Subsistence 2, 360. 20 

15, 168. 23 

General  supplies 1,  })87. 61 

Sundry  expenses :  (ottice  and  toleplioiie  rent,  trnvcling  expenses,  station- 
ery, etc.)  796.20 

Pulling  out  boats : 

Labor $l,0l>5.49 

Supplies 25.  Ii5 

Subsistence 284. 55 

X,  315, 39 
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Surreya: 

Labor 

Subsistence 


.t318r90 
42. 40 


Administration : 

Labor 6,015.22 

Subsistence 100. 14 


$361.30 


6, 115. 36 


Total * 73,188.81 

The  above  expenditure  Avas  charged  as  follows : 

Sioux  Citv  allotment 5, 274. 95 

Council  Bluffs  allotment .' 67,913.86 

Total 73,188.81 

COST  OF  9,220  LINEAR  FEET  OF  REVETMENT. 

Exhibit  showing  cost  per  lifiear  foot  of  each  branch  of  the  work;  also  the  ratio  of  cost  of 

each  item  to  total  cost. 


Clas8ificatiou. 


Sinking  piles 

HattTfMS  constmotion . . 

Grading  bank 

Bocking  bank 

Sinking  xnattreBfl 

Sinking  deadmen 

Laying  anchor  cables  . . 
Sawing  off  tops  of  piles . 
Towiug 


Cost  per 
linear  foot. 

Ter  cent ' 
of  toUl 
cost. 

1 

$^.4358 

5.49 

1.4230 

17.93 
2.83 

.2244 

1. 5083 

19.00 

.6409 

8.07 

.0343 

.43 

.0811 

L02 

.0103 

.13 

.7877 

0.92 

Repairing,  launchiiig,  and 

care  of  plant 

General  supplies 

Sundry  expenses 

Palling  out  boats 

Survey  

AdI^inlstration 


Total 


Coat  per   ! 
linear  foot. . 


Per  cent 
of  total 

COilt. 


$1.6451 

20.73 

.2156 

a.  71 

.0864 

LOO 

.1427 

1.80 

.0392 

.49 

.6632 

8.36 

7.9380 


lUO.OO 


The  map  and  photographs  accompanying  this  report  are  described  as  follo\^  s : 
First.  Map  of  the  Missouri  River  from  mouth  of  Boyer  Creek  to  Union  Pacific  Rail- 
''Way  Bridge.     Surveyed  November,  1891. 

Second.  Photograph  showing  Council  Blufl's  revetment.     View  taken  from  Gumbo 
Point  looking  down  stream. 

Third.  Photograph  showing  Council  Bluffs  revetment.    View  taken  from  a  point 
one- half  mile  above  boat-yard,  looking  down  stream. 

I  wish  to  acknowledge  the  valuable  assistance  rendered  by  Assistant  Ed.  Jones, 
who  was  in  immediate  charge  of  the  work  of  construction. 
I  am,  colonel,  very  respectfully,  your  obedient  servant, 

CuAS.  F.  Potter, 
Division  Engineer, 
Lieut.  Col.  Chas.  R.  Suter, 
Corps  of  Engineers,  U,  S.  A., 

President  Missouri  Bivcr  Commission, 


Appendix  0. 


ANNUAL  report  OF  MR.  S.  WATERS  FOX,  DIVISION   ENGINEER,  1892. 

Missouri  River  Commission, 
(>Fi"icE  of  Division  Engineer, 

St,  Joseph,  Mo,,  June  50,  1892, 

Colonel:  I  have  the  honor  to  submit  herewith  a  report  of  the  operations  under 
my  charge  on  the  St.  Joseph  division  of  the  Missouri  River  during  the  iiscal  year 
ending  June  30,  1892.  The  following  maps  and  photographs  accompany  the  report, 
viz: 

First.  Two  photographic  views  of  construction  work  in  Belmont  Bend. 

Second.  Map  (tracing)  of  St.  Joseph  Reach,  showing  location  and  progress  of  im- 
provement works  as  well  as  changes  in  shore  lines. 

Third.  Sketch  map  (tracing)  of  Atchison  Reach,  showing  the  new  shore  alignment 
at  the  Doniphan  cut-ott*. 
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IX  THK   VICINITY  OF  NEBRASKA    CITY.  NEBUAvSKA. 

The  general  rextairs  to  plant,  begun  during  the  previous  fiscal  year,  were  continued 
until  August  14,  at  which  time  all  the  wooden  hulls  had  been  repaired  and  launched. 

The  new  boiler  for  the  steamer  Sabrina  was  not  received  until  August  10;  the  nec- 
essary alterations  and  repairs  were  begun  August  15.  Besides  some  changes  inside 
the  hull,  the  forward  skylight  was  lengthenea  to  take  in  the  chimney  casing,  and 
the  entire  roof  aft  of  the  wheelhonse  was  raised  to  the  level  of  the  roof  of  the  old  sky- 
light; the  port  wheel  flanges  were  retorged,  bushed,  and  shrunk  on  the  shaft;  the 
pedestals  were  reenforoed  with  chains  to  prevent  a  rocking  movement  of  the  engine 
frames.  September  7,  these  repairs,  althoug)),  not  finished,  were  sufficiently  advanced 
for  service ;  and  as  the  steamer  was  urgently  needed  on  tne  work  she  was  put  in  com- 
mission on  that  day  and  left  for  St.  Joseph  with  a  tow,  consisting  of  one  rook  barge, 
one  mattress  boat,  and  one  small  barge,  the  latter  being  loaded  with  coal. 

As  no  further  work  was  contemplated  at  Nebraska  City  during  the  season,  the 
storage  and  launching  wa^s  with  their  supports  were  taken  up  and  loaded  on 
barges  for  transportation  with  the  entire  plant  to  St.  Joseph.  On  September  11  tho 
office  there  was  closed,  and  Assistant  Joseph  C.  Meredith,  who  had  been  in  local 
charge  of  the  work,  was  assigned  a  ]90sition  in  the  field  on  the  St.  Joseph  Reach. 
The  few  hulls  there  at  that  time  awaiting  transportation  to  St.  Joseph  Reach  wert^ 
left  in  care  of  two  watchmen.  The  last  of  these  was  taken,  in  tow  by  the  Sabrina 
September  27,  and  the  watchmen  were  discharged. 

Co$t  exhibit  of  repair$  to  and  launching  of  hulls  at  Nebraska  City,  Xebr.,  from  July  1, 

1891,  to  June  SO,  1892. 


Labor. 


"Work  done. 


Amount. 


Administration Office  and  clerical  work 

,   Care  of  plant Watching  boats  and  other  property 


$505.00 
224.50 


Carpentering 

Calking 

SSS?r!?!"'?!^.^: : : : : :    : : : : .  i  i^  ^®p*^"  ^^^^- 

Machinist 

Teaming 


l,456.37i 
784.971 
2.00 
265.90 

9.80 
30.35 


Kepalrs  to  Sabrina. . 

Laanohlng  boats 

Reraovingboatways 


Total  all  classe;^. 
Material  t 

Plant  material  — 
Plant  purchased  . 
Snppbes 


Total  expenditures 


Liunber,  oakum,  iron,  etc 

Boiler  and  fixtures,  and  tools . 
Oil,  paint,  and  tallow 


680.69 

869.50 

92.34 


Total. 


$729.60 


2, 519. 40 
843.08 
252.29 
428.65 

4, 802. 92 


1,642.53 


6,445.45 


lAst  of  pieces  repaired  and  launched. 

6  barges,  25  by  100  leet. 
2  quarter  boats,  Nos.  1  and  5* 
1  hydraulic  grader,  No.  6. 
1  mattress  boat. 
1  steamer,  Sabrina. 

Areconnoissance  of  the  reach  was  made  June  8,  1892.  The  island  revetment  was 
intact, throughout  its  entire  length. 

The  river  in  Copelands  Bend  has  not  changed  materially';  its  flow  on  that  date  was 
concentrated  against  the  bluff  near  the  lower  end  of  the  bend;  from  that  point  a 
crossinj^  was  made  to  Nebraska  City  Island,  the  current  impinging  on  the  revetment 
at  a  point  about  midway  between  its  upper  and  lower  extremities.  For  a  distance 
of  about  500  feet  from  its  upper  end  the  revetment  is  in  dead  water,  while  a  shore 
bar  partially  submerged  at  that  sta^e  makes  out  for  quite  a  distance. 

At  lower  stages  the  river  has  evidently  hugged  the  right  bank,  making  a  false 
point  at  the  lower  end  of  Copelands ;  and  under  this  action  the  shore  line  from  the 
point  to  the  bridge  has  receded,  until  now  it  is  ver^  close  to  the  bluff  all  the  way. 
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IN  THE  VICINITT  OF  RULO,  NEBRASKA. 

No  work  was  done  during  the  year  in  tlie  vioinity  of  Rnlo.  A  reconnoissance  of 
the  reach  was  made  Jane  10, 1892.    No  change  of  great  importance  has  occured. 

A  shore  har  has  formed  asainst  the  revetment  and  extends  from  its  head  over  half 
the  length  of  the  work.  The  shore  line  of  the  hend  below  the  revetment  has  re« 
ceded  considerably. 

IN  THE  VICINITY  -OF  ST.  JOSEPH,  MISSOURI. 

Operations  on  the  St.  Joseph  Reach  consisted  in  revetment  constmctlon  and  re- 
pairs in  Belmont  and  Bon  Ton  bends,  dike  repairs,  the  oonstmction  of  new  launch- 
ing and  storage  ways,  the  care  and  repair  of  plant,  surveys,  and  miscellaneous  work 
incident  thereto. 

Belmont  Bend  revetment — The  ballasting  of  that  portion  of  the  revetment  which 
had  been  constructed  in  June,  1891,  at  the  head  or  Belmont  Bend  (746  linear  feet) 
was  finished  July  10.  Six  hundred  and  eighteen  cubic  yards  of  riprap  stone  were 
thus  expended,  making  the  total  qtiantity  of  rock  on  that  piece  of  mattress  1,104.09 
cubic  yards. 

Work  was  then  suspended,  as  the  stage  of  water  was  too  high  for  the  proper 
construction  of  revetment. 

In  accordance  with  the  instructions  contained  in  your  letter  dated  July  8, 1891, 
the  method  of  revetment  construction  employed  on  the  St.  Joseph  division  during 
the  year  has  conformed,  except  in  details,  to  that  followed  on  the  other  divisions. 

Ai^st  20,  pile-sinker  No.  7  was  put  in  service  sinking  anchorage  piles  with  a  jet,' 
in  advance  of  the  mattress.  After  a  week's  trial  this  method  was  abandoned  on 
account  of  the  sloughing  of  the  bank  that  occurred  sooner  or  later,  causing  the  dis- 
arrangement, if  not  entire  loss,  of  the  work  done.  Pile-sinker  No.  13  was  put  in 
service  August  26,  driving  anchorage  piles  with  an  800-pound  hammer,  and,  prov- 
ing to  be  much  more  efficient  and  satisfactory,  was,  witli  some  slight  inteiruptions, 
kept  in  service  until  October  10,  when  the  last  pile  was  driven.  Eight  hundred 
and  fifty  piles  were  driven  to  an  average  penetration  of  15  feet  in  two  hundred 
and  four  hours,  at  a  cost  of  $0.9185  per  pile. 

Weaving  mattress  was  begun,  with  one  party,  August  22;  two  other  parties  were 
put  in  service  August  26,  and  a  fourth  party  September  18.  One  party  was  laid  off 
September  80,  the  second  and  third  on  October  6  and  9,  respectively,  and  the  last  one 
finished  work  October  10,  having  lapped  well  on  the  old  Elwood  revetment.  The 
total  mattress  woven  was  14,877i  linear  feet,  or  1,096,347  square  feet,  protecting 
14,246  linear  feet  of  bank.  The  brush  parties  finished  work  and  were  disbanded 
October  8. 

^  Bank  ffrading  was  begun  September  3,  and  finished  October  30.  Hydraulic  pile- 
sinker  No.  7  was  in  service,  as  a  grader,  39  working  daysj  hydraulic  ^aders  Nos.  6 
and  7  were  in  service  44  days  and  33  days,  respect ivel v.  Fifteen  thousand  seven 
hundred  and  forty-five  linear  feet  of  bank,  containing  100,744  cubic  yards  of  earth, 
were  graded,  at  a  cost  of  $0.0213  per  cubic  yard. 

The  ballasting  of  the  mattress  bee^an  September  1  and  continued,  without  serious 
interruption,  until  November  17,  when  ice  began  running  in  the  river ;  from  that 
time  until  December  9,  when  work  in  the  quarry  was  suspended,  little  progress  was 
made.  The  quarry  was  reopened  March  2, 1892.  April  2,  the  work  of  ballasting  the 
upper  bank  of  Belmont  revetment  was  resumed  and  continued  during  that  month, 
when,  for  want  of  ftinds,  work  was  su8|>ended.  This  leaves  a  strip  4,000  feet  long 
where  the  rock  lacks  about  2  feet  of  bemg  up  to  S.  H.  W. ;  750  cubic  yards  will  be 
required  to  finish  it. 

The  total  quantity  of  riprap  stone  placed  on  the  revetment  is  28,016.73  cubic  yards. 
The  location  of  the  revetment  is  shown  on  the  accompanying  map  (F  to  G).  The 
length  of  the  revetment  provided  for  in  the  estimate,  and  upon  which  the  allotment 
of  funds  was  made,  was  13,000  feet. 

A  hydroCTaphic  survey  of  Belmont  Bend  was  made  December  7-31.  One  hundred 
and  forty-four  partial  cross  sections,  on  ranges  normal  to  the  revetted  shore  line  and 
100  feet  apart,  beginning  at  the  upper  end  of  the  revetment,  were  very  carefully  and 
accurately  sounded.  The  soundings  were  made  10  feet  apart  with  gas  pipe,  froiU  a 
barge.  Each  sounding  was  located,  and  accurately  referred  to  St.  Louis  City  Di- 
rectrix. In  this  way  tne  position  of  the  mattress  throughout  its  length  and  width 
was  closely  determined* 
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Cost  exhibit  in  detail  of  14,246  linear  feet  of  revetment  at  Behnant  Bend. 


daasiflcation  and  extent. 


Ptoouring  8,819  oords  of  brush,  vix : 

Stnmiwge,  6,81A  cords 

Catting 

Binding: 

Labor <t043.»7 

Matorial 216.15 


iHMiding  wagons  *. . . 

Hauling 

Barging  4,713  oords 

Subsistence., 

Towage: 

liabor 

Fuel 

Sabsistenoo..... 


Proonring  2ft,016.73  cnbic  yards  of  ro4)k,  viz : 


Qiiair:^  prirUege,  27,0^4.73 


cubic  yards  nree 

Stripping 

CleaiMng  quarry . . 

Qnarry&g 

Loading  wagons 


Constructing  xook  road  and  pier 

Hauling  to  uie  work  3,508.70  cubic  yards  . . . 
Hauling  to  tlie  barges  24,508.03  cubic  yards 

I^iading  barges 

Supplies 

SuDsistence 

Towage: 

Labor 

Fuel 

Subsistence 


Weaving  14,877^  linear  feet  mattress,  viz : 

Labor 

Subsistence 


Anchoring  14,8774  linear  feet  mattress,  vis: 

liSbor 

Snbaiatence 

Strand,  f-inoh,  M.346  pounds,  at  4|  cents 
Cable,  li-inch,  128,720  iiounds,  at }  cents 


Hydraulic  grading,  100,744  cubic  yards,  vis: 

Labor 

Fuel 


Supplies.... 
Snusistence. 


Grading  by  band,  labor 

Driring  anohor  piling,  viz : 
'  ibor 


Lai 

Fuel 

Subsistence 

Material,  850  piles 


Placing  28,016.73  cnbic  yards  of  rock,  vis: 
~  ibor 


La! 

Subsistence. 


Total 


Cost  per 
unit. 


90.0608 
.3098 


.1261 
.0989 
.3015 
.2501 
.1861 

.0641 
.0278 
.0291 


.0150 


.1002 
.0002 
.2172 
.0650 
.0106 
.1796 
.1794 
.0608 
.0273 
.0685 

.0423 
.0310 
.0083 


.4400 
.1827 


.6227 


.1260 
.0250 
.2863 
.0648 


Cost  each 
item. 


$414.60 
2,015.88 


1,160.12. 
674.75 
2,066.32 
1,221.31 
1,260.32 

302.17 
181.22 
137.47 


0, 883. 16 


410.62 


6,582.84 

70.70 

6,086.43 

1,821.90 

290.70 

629.90 

4, 397. 14 

1,490.40 

766.94 

1,919.90 

1,03a  61 
769.08 
203.64 


25,406.97 


6,546.86 
2,719.22 


9,266.08 


1,825.12 
872.63 

4, 245. 57 
965.40 


.6011 


.0186 
.0041 
.0005 
.0029 


.0211 


.6550 

.0809 
.1816 
.1003 


1.0187 


.1236 
.0621 


.1857 


7, 408. 62 


1,880.05 

420.00 

52.17 

301.87 


2,154.00 
72.77 


567.59 

68.79 

164.41 

852.54 


1,633.33 


3,468.00 
1,741.20 


5,204.20 


Cost  per 

linear 

foot. 


$0.6586 


L7000 


.5200 


1512 
0051 


.1146 


:je53 


4.2551 


Total 
cost. 


$9,883.16 


25,496.97 


.6503       9,'i66.08 


7, 408. 62 


2, 154. 00 
72.77 


1,633.33 


5,204.20 


60,619.21 


ENG  92 20C 


f-    T* 
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Bill  of  co%t  of  U,g46  linear  fefit  of  revetment  at  Belmont  Bend,  1S91-02. 

Classification  and  extent : 

6,819  cords  of  bmsli,  stumpage,  at  $0.0606  per  cord ^14. 59 

4,713  cords  of  brash,  on  barge  at  the  work,  at  $1.7359  ptT  cord 8, 181. 55 

5,781  pounds  binding  wire,  at  $0.0374  per  ponnd 216. 15 

94,346  pounds  wire  strand,  f-inch,  at  $0.04.5  per  pound 4, 245. 57 

128,720  pounds  cable,  IJ-inch  at  $0.0075  per  pound 965. 40 

850  Cottonwood  piles,  at  $1,002  per  pile 852. 54 

28,016.73  cubic  yards  of  rock,  viz : 

Quarry  privilege 419. 62 

Quarry  supplier*,  powder,  fuse,  <«te 766. 94 

28,016.73  eubic  yards  of  rork  i>rocured  by  hired  labor 22, 808. 18 

Labor  and  subsistence,  viz : 

Ballasting 5,204.20 

Weaving 9, 266. 08 

Anchorage 2, 197. 65 

Labor,  fuel  and  subsistence,  viz : 

Hydraulic  ff rading 2, 226. 86 

Sinking  and  driving  anchor  piling 780. 79 

Towage 2,573.09 

Total  cost,  exclusive  of  administration,  care,  and  repair  of  plant ...     60, 619. 21 

Miscellaneous  data  and  elements  of  cost  exhibify  Belmont  Bend,  1891-92* 

Classification  and  extent: 

liinear  feet  of  maitress 14, 877* 

Square  feet  of  mattress 1, 096, 347 

Total   cost $60,619.21 

Cost  per  linear  foot  of  mattrens $4. 0745 

Cost  per  linear  foot  of  revetment $4. 2551 

Cost  per  square  (100  square  feet) .- $5. 52 

Meals  issued  to  work  (number) 24, 081 

Subsistence,  cost  per  capita  per  diem: 

Labor $0.0936 

Stores : 0.2901 

$0.3840 

About  the  middle  of  April,  1892,  a  break  in  the  Elwood  revetment  (constructed 
1883)  occurred  just  below  the  end  of  the  new  Belmont  revetment.  This  reeult-ed 
from  eddy  action  due  to  the  abrupt  change  in  the  shore  alignment.  For  two  weeks 
or  more  the  break  enlarged  very  little,  and,  as  the  wearing  away  of  the  point  tende<l 
to  ameliorate  the  conditions  of  flow  there  and  to  insure  great-er  ability  on' the  reach 
below,  the  only  cause  for  apprehension  seemed  to  lie  in  the  fact  that  there  was  no 
money  available  for  use  in  nolding  the  shore  lino  when  it  should  have  receded  as  far 
as  desired.  During  the  month  of  May,  however,  the  river  rose  steadily  nutil  the 
20th,  when  it  had  attaiiied  an  elevation  of  1.2  feet  below  S.  H.  W.  As  the  river  rose 
the  force  of  the  eddy  increased  and  the  pocket  formed  by  it  enlarged  very  rapidly. 
Subsequently  there  has  been  very  little  change  in  shore  lines.  On  the  16th  of  May, 
when  the  stage  of  water  was  about  3  feet  below  S.  H.  W.,  a  violent  windstorm  from 
the  northwest  piled  the  water  up  in  the  lower  end  of  Belmont  Bend  until  the  in^P^i* 
bank  protection  was  submerged  and  the  bare  bank  exposed  to  wave  actioii.  Thi^ 
resulted  in  benching  the  upper  bank  back  in  places  nearly  to  the  top  of  the  grade 
over  a  length  of  bank  about  2,000  feet.  In  order  that  the  matter  might  be  clearly 
presented  to  you  some  ])hotographic  views  of  the  bank  were  taken  May  25  and  sub- 
mitted at  a  consultation  on  the  27th.  Acting  upon  this  information  you  instructed 
me  in  case  a  transfer  of  requisite  funds  ($2,500)  could  be  oflFected  to  regrade  that  part 
of  the  upper  bank  which  had  been  washed  out  and  to  cover  it  with  rock  ballast  U) 
an  elevation  3  feet  above  S.  H.  W. ;  also  to  construct  a  mattress  across  the  lar^^e 
l»ocket  formed  by  the  eddy,  lapping  well  the  old  work,  the  inner  edge  of  the  mat- 
tress to  be  held  in  place  by  two  rows  of  piles,  the  latter  to  be  well  braced  and 
hurdled.  Such  preliminary  arrangements  for  carrying  out  these  InstrnctionH  as 
seepied  justified,  in  advance  of  the  information  that  the  transfer  of  funds  had  been 
eflfected,  were  made  with  a  view  to  finish  the  work  before  the  June  rise. 

Pending  the  transfer,  notice  of  which  was  received  June  9,  changes  in  the  <'on- 
ditions  occurred,  making  a  change  in  the  plans  necessary,  viz:  June  7,  sounding** 
were  made  with  a  "xaew  of  determining  the  position  of  the  mattress ;  when  compareti 
with  the  x'osition  a«  determined  by  the  survey  made  in  December,  1891,  referred  to 
above,  they  showed  that,  from  section  132  to  i38,  the  mattress  had  settled  by  scour 
from  8  to  16  feet  along  its  inner  edge,  and  from  23  feet  to  82  f(i»et  along  the  outride. 
These  facts  were  presented  to  you  June  10,  and,  in  accordance  with  your  instruc- 
tions, a  project  for  the  expenditure  oi  the  funds  available  (2,500)  was  prepared  and 
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flnbmitted  under  date  of  June  14.  This  project,  which  was  approved  June  15,  pro- 
vides for  the  constmction  of  a  series  of  short  permeable  spur  dikes,  one  on  eacn  of 
the  section  range  lines  beginning  at  range  131-132.  The  dikes  to  be  built  of  two 
rows  of  piles  extending  from  the  oank  out  at  least  two  bents  beyond  the  inner  edge 
of  the  mattress:  the  tops  of  the  dikes  to  be  given  an  elevation  at  their  outer  ends 
two  feet  below  S.  H.  W.,  and  at  their  shore  ends  three  feet  above  S.  H.  W. ;  each 
dike  to  be  provided  with  a  foot  mattress  25  feet  wide;  into  the  foot  mat  a  vertical 
screen  mattress,  from  3  to  8  feet  high,  is  to  be  woven  on  the  upstream  side  of  the 
lower  row  of  piles;  the  poles  forming  the  curtains  to  be  introduced  into  the  vertical 
mattress.  The  piles  to  be  spaced  11  feet  between  centers  in  the  row.  and  the  rows 
spaced  apart  13  ieet  between  centers;  there  are  to  be  two  strings  of  wides  on  the  up- 
per sides  of  the  dikes,  and  one  on  the  lower  side:  the  upper  dike  wiU  be  cross  braced 
horizontally  for  its  entire  length;  the  others  will  be  cross  braced  for  three  bents  from 
their  outer  ends,  llie  piles,  wales,  and  braces  to  be  taken  from  the  supply  on  hand 
and  stored  at  Winthrop,  Mo.  The  project  also  provides  for  the  construction  of  a 
two-row  pile  dike,  of  similar  design,  at  or  near  the  middle  ordinate  of  the  big  eddy. 
(See  accompanying  map  g.) 

The  bank  from  section  122  to  section  132,  or  that  portion  where  the  damage  was 
confined  to  the  benching  back  of  the  upper  bank,  was  regraded,  where  necessary, 
after  having  first  faired  out  the  pockets  with  brush.  All  of  the  cables  and  strand 
whose  deadmen  were  in  danger  of  being  washed  into  the  river  were  extended  <ind 
given  new  anchorajj^e. 

All  of  the  materials  and  plant  necessary  for  the  dike  w6rk  were  gotten  on  the 
ground  by  the  25th  instant.    The  construction  of  foot  mattress  was  begun  the  20th 
^and  pile-driving  on  the  22d. 

By  June  30  Dikes  Nos  1, 2,  3,  and  4  had  been  finished.  On  No.  5,  the  foot  mat- 
tress had  been  made  and  partially  rocked;  four  bents  of  piles  had  been  driven  and 
braced.    On  No.  6, 1,650  square  feet  of  foot  mattress  had  been  woven. 

Tlie  total  cost  of  the  above  work,  to  June  30, 1892,  was  $2,079.05. 

Bon  Ton  revetment  repairs, — In  the  latter  part  of  June,  1891,  two  breaks  occurred 
in  the  upper  bank  protection  in  Bon  Ton  Bend,  distant  about  2,700  feet  below  the 
head  of  the  revetment.  Inspection  showed  that  these  were  surface  cuts  only,  and 
that  the  low-water  mattress  was  intact.  The  cables  and  strand  whose  deadmen  were 
in  danger  of  being  washed  in  were  extended  and  given  new  anchorage. 

An  attempt  was  made  to  hold  the  bank  at  the  breaks  by  the  use  of  riprap,  but  the 
river  continued  to  rise  until  it  was  bank-full  at  that  point,  and  it  was  finally  thought 
bo8t  to  wait  until  it  receded,  and  then  put  in  a  patch.  Under  date  of  July  18, 1^1, 
I  submitted  to  you  a  special  report  on  tne  conditions  of  flow  that  then  prevailed  on 
the  several  reaches  of  the  St.  Joseph  division  of  the  river,  as  well  aa  the  conditions 
of  the  various  works  of  improvement  thereon.  As  was  noted  therein,  the  breaks 
in  the  Bon  Ton  revetment  at  that  time  extended  over  2,500  feet  of  bank,  and  were 
nearly,  though  not  entirely,  continuous  from  a  point  about  500  feet  below  the  lower 
end  t)f  the  revetment  constructed  in  the  fall  of  1890.  The  entire  length  involved  in 
the  breaks  is  on  low  ground,  with  a  levee  back  of  the  bank,  and  was  revetted  under 
very  unfavorable  circumstances  during  the  high  water  of  1885.  It  was  proposed  to 
rojiair  the  break  by  a  new  revetment,  constructed  in  accordance  with  the  instruc- 
tions contained  in  your  letter  of  July  8, 1891.  The  estimates  for  this  work  submitted 
August  4,  1891,  provided  for  the  construction  of  3,000  linear  feet  of  revetment,  at  a 
cost  of  $12,420,  the  work  to  begin  at  the  lower  end  of  the  revetment  put  in  during 
the  fall  of  1890.  This,  in  addition  to  a  proposed  expenditure  of  $3,870  for  dike  work, 
aggregated  an  amount  $7,968.27  in  excess  of  the  balance  available  at  that  time  for 
field  work.  This  excess  was  provided  for  by  the  transfer  of  $8,000,  notice  of  which 
was  received  under  date  of  August  18, 1891. 

Active  operations  began  with  the  sinking  of  anchorage  piles  July  31.  A  jet  was 
first  used,  but  was  subsequently  abandoned,  owing  to  the  difficulty  of  penetrating 
the  old  mattress,  as  well  as  on  aroount  of  sloughmg  caused  by  the  jet  where  the 
old  mat  was  not  encountered.  The  work  thereafter  was  done  satisfactorily  with  a 
light  hammer  (800  pounds),  the  driver  following  the  mattress  boats.  One  hundred 
and  ninety -one  piles  were  driven  to  an  average  penetration  of  15  feet  in  48  hours, 
at  a  cost  of  $1.2612  per  pile. 

Weaviiig  mattress  began  August  3,  with  one  party ;  two  other  parties  were  put  in 
service  August  4  and  11,  respectively.  By  August  20,  when  the  weaving  was  fin- 
ishi^i,  3,018  linear  feet  or  218,976  square  feet  of  mattress  had  been  made,  covering 
3,000  linear  feet  of  bank. 

Pile-sinker  No.  7,  fitted  up  as  a  hydraulic  grader,  began  grading  the  upper  bank 
August  5,  and  finished  work  August  19.  Sinker  No.  13  was  in  service  as  a  hy- 
draulic grader,  also,  from  the  10th  to  the  17th  of  August.  Three  thousand  three 
hundred  and  seventeen  linear  feet  of  bank  containing  15,068  cubic  yards  were  graded 
at  a  cost  of  2.23  cents  per  cubic  yard.  The  brush  used  on  this  work,  1,320  cords, 
was  procured  by  hired  labor,  at  a  cost  of  $1.6767  per  cord,  delivered  on  barges  at  the 
points  of  expenditure.    The  rock  balliint  was  obtained,  by  hired  labor,  from  tho 
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quarry  at  Belmont,  Kans.,  with  the  exception  of  662.5  cnbio  yards  which  were 
taken  from  the  old  revetment  in  Bon  Ton  Bend  above  8.  H.  W. ;  6,065.77  cnbic  yards, 
in  all,  were  expended  in  ballasting,  of  which  4,033.27  cnbio  yards  were  placed  oefore 
the  general  saspension  of  field  work  last  winter,  and  the  balance  in  the  spring;  this 
quantity  being  Just  sufficient  to  reach  the  S.  H.  W.  contour. 

CoHt  exhibit  in  detail  of  3,000  linear  feet  of  revetment  in  Bon  Ton  Bend, 


Claseification  and  extent. 


Prooorinfr  1,320  oordB  of  braab,  tIz: 

Stampago 

Cutting 

Binding: 

Labor $115.57 

Material 41.84 


I^Midhig  wagons  . . . 

Hauling 

Barging  1,H1  cords 

Snbslstenoe 

Towage: 

Labor 

Fuel 

Subsistence..... 


Procuring  5,893.27  cubic  yards  of  rocV,  viz: 

Quarry  privilege 

Stripping 

Cleaning  qnarr}* 

Quarr3'iug 

I^oading  wagoiin 

Constructing  rock  road  and  ])ier 

Hauling 

Loading  bargee 

Supplies 

Suoaiatenoe 

Towage : 

Labor 

Fuel 

Subsistence 


Weaving  3,018  linear'feot  of  mattress,  vis: 

Labor .* 

Subeiatence 


Anchoring  3,018  linear  feet  mattress,  vis: 

Labor 

Siibeistenoe 

Strand,  |-inch,  10,013  pounds,  at  4^  cents  . 
Cable,  14  inches,  24,500  pounds,  at  %  cents 


Hydraulic  grading,  15,068  cubic  yards,  viz : 

Labor 

Fuel 

Subsistence 


Sinking  and  driving  anchor  piling,  viz : 

Labor 

Find 

Subsistence 

Material,  191  pilee 


riacfng  6,303.27  cubic  yards  of  rock,  vin: 

Labor 

Subsistence 


Total 


Coat  per 
unit. 


$0.0608 
.1653 


.U92 

.0678 
.8678 
.2645 
.3229 

.2098 
.0811 
.0168 


.0150 
.1093 
.0002 
.2173 
.0650 
.0107 
.1795 
.0608 
.0274 
.0685 

.0103 
.0075 
.0072 


.4628 
."2268 


Costeaoh 
item. 


180.25 
216.33 


157.il 

89.57 
484.90 
801.85 
426.29 

289.48 
96.03 
19.20 


2,113.31 


80.90 
1,075.27 

15.35 

1,172.28 

860.92 

57.74 
968.23 
828.22 
147.87 
869.78 

55.69 
40.74 
89.16 


4,702.15 


1,896.66 
684.69 


.6896 


2,081.54 


.1238 
.0279 
.  28:h 
.0601 


.4952 


.0153 
.0037 
.0033 


373.90 

84.48 

855.58 

183.75 


1,497.71 


230.18 
56.64 
50.17 


.0223 


.8735 
.2087 
.1789 
.0503 


2. 2114 


.1553 
.0250 

.  Ib03 


336.99 


166.84 
39.88 
34.17 

181.52 


422.41 


837.85 
135.21 


973.06 


Coat  per 
linear 
foot. 


10.7044 


t5674 


.6038 


.4992 


.1123 


Total 
cost. 


.1408 


.3244 
4.0423 


$2,113.31 


4,702.15 


2,081.54 


1,497.71 


t 
336.  W 


422L41 


973.06 
12, 127. 17 
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Bill  ofeoBt  of  3,000  linear  feet  of  revetment  in  Bon  Ton  Bend,  1891-^99, 

Classifioation  and  extent :  x 

f     lyd20  eords  of  bmsh,  stnmpage,  at  $0.0606  per  cord $80. 25 

1,141  cords  of  bmsh,  on  barge  at  the  work,  at  $1.4342  per  oord 1, 686. 51 

1,119  noondB  binding  wire,  at  $0.0374  per  pound 41.84 

19,013  pounds  wire  strand,  f  inch,  at  $0,045  per  pound 855. 58 

24,500  pounds  cable,  l^inch,  at  $0.0075  per  pound 183. 75 

187  Cottonwood  piles,  18  feet  long,  at  $0.90  per  pile 168. 30 

4  Cottonwood  piles,  40  feet  lonj^,  at  $8,805  per  pile 13. 22 

5,393.27  cubic  vards  of  rock,  yiz  : 

Quarry  priYilege 80.90 

Quarry  supplies,  powder,  fiise,  etc 147. 87 

5,898.27  cubic  yards  of  rock  procured  by  hired  labor 4, 337. 79 

Labor  and  subsistence,  viz : 

Ballasting 973*06 

'  Weaving 2,081.54 

Anchorage 458.38 

Labor,  fhel,  and  subsistence,  viz : 

Hydraulic  grading 836.99 

Sinking  and  driving  anchor  piling 240. 89 

Towage 490.30 


Total  cost,  exclusive  of  administration,  care,  and  repa^  of  plant ...  12, 127. 17 

MieeellaneouB  data  and  elements  of  cost  exhibit  Bon  Ton  Bend,  ISSl-'SS, 

Classification  and  extent: 

Linear  feet  of  mattress 3, 018 

Square  feet  of  mattress 218,976 

Total  cost $12,127.16 

Cost  per  linear  foot  of  mattress 4. 0182 

Cost  per  linear  foot  of  revetment 4. 0423 

Cost  per  square  (100  square  feet) 5.5381 

Heals  issued  to  workmen  (number) 11, 892 

Subsistence  cost  per  capita  per  diem : 

Labor $0.0936 

Stores 2904 

$0.3840 

Li  December,  1891,  the  entire  revetment  in  Bon  Ton  Bend  was  gone  over,  and  those 
portions  of  the  mattress  which  were  bare  were  re-covered  with  rock  taken  from 
above  S.  H.  W.  contour.    The  cost  of  this  work  was  $45.70. 

In  the  latter  part  of  April,  1892,  and  along  through  the  months  of  May  and  June, 
from  time  to  time,  small  breaks  occurred  in  the  upper-bank  protection  of  the  work 
just  described.  Two  small  breaks  also  occurred  in  the  old  revetment  of  1885  a  short 
distance  below.  With  one  exception  they  were  surface  cuts,  due  to  combined  forces 
of  current  and  wave  action.  The  exception  referred  to  was  in  the  first  break  that 
occurred.  It  was  on  the  new  work.  Here,  evidently,  there  was  first  a  scour  of  from 
5  to  10  feet  underneath  the  mattress.  Owinf  to  the  shape  of  the  pocket  in  the 
shore  line  at  that  point  the  mattress  was  unable  to  follow  promptly  the  scour,  and 
meanwhile  the  flow  underneath  it  caused  the  caving  of  the  upi>er  bank.  Finally, 
however,  the  mattress  settled  down  part  way,  the  eddy  broke,  and  the  pocket  was 
filled  back,  both  underneath  and  on  top  of  the  mattress,  to  something  like  the  nor- 
mal section.  This  and  the  other  breaks  were  repaired  as  soon  as  possible  after  they 
appeared  bv  filling  out  with  brush  from  the  toe  of  the  bank  to  the  anchorage  piles, 
regrading  the  bank,  and  covering  with  rock  ballast  to  S.  H.  W. 

In  the  latter  part  of  May  it  became  apparent  that  the  small  balance  of  fiindsthen 
available  for  this  work  would  not  be  sufficient.  The  sum  of  $500  was  therefore  asked 
for,  to  be  expended  in  completing  the  repairs  then  in  promss  and  as  a  provision 
against  further  damage  to  the  work  that  might  reasonably  be  anticipated. 

Under  date  of  June  8  notice  was  received  that  the  transfer  of  funds  had  been  ef- 
fected ;  a  project  for  its  expenditure,  in  accordance  with  the  above,  was  submitted 
June  14. 

The  repair  of  the  last  break  which  has  occurred  up  to  the  closet  of  the  fiscal  year 
was  finished  June  21,  1892.  The  total  expenditure  for  these  repairs  up  to  date  is 
$706.90. 

FUe-dilce  exteneion  and  repawre, — During  the  June  rise  of  1891  the  pile  dikes  on  the 
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upper  reach  (see  accompany  in  e  map  B  O  and  D  £)  were  damaged  to  some  extent. 
Tne  foUowing  repairs  were  made  in  Jnly,  viz: 


Number  of  dike. 

Number 

of  piles 

sunk. 

Linear 

feet  of 

curtain. 

Number 

of  pieces, 

wales  and 

braces. 

Cubic 

yards  of 

rock. 

Remarks. 

3 

26> 
25 

317^ 
90 

56 

5 

15 

125 

SLower  system. 
Upper  system. 

«> 

4 

71 

It  was  iutonded  that  the  extension  of  these  dikes  to  thoir]>roject<»d  lengths shonld 
lie  made  during  the  mouth  of  August;  but  at  that  time  the  Kansas  Chute,  in  which 
they  are  located,  was  so  silted  up  that  the  materials  and  fleet  ueceasary  for  the  work 
could  not  be  gotten  to  them.  Subsequently,  however,  the  percentage  of  the  low- 
water  discharge  carried  by  that  chute  increased  until,  in  the  latter  part  of  October, 
1891,  it  amounted  to  about  75  per  cent.  There  was  a  tolerably  good  steamboat  chan- 
nel up  as  far  as  Dike  No.  1  of  the  upper  system ;  above  that  point  the  reach  to  A.ma- 
zonia  Cut-off  was  wide  and  flat,  with  no  well-defined  channel.  Meanwhile  both  sys- 
tems were  threatened  with  flanking  by  erosion  from  above,  and  several  bents  close  to 
the  shore  on  Dike  No.  4  had  sconred  out.  This  dike  and  No.  3  of  the  lower  system 
were  still  short  of  their  Iprojected  lengths,  but  the  channel  way  at  both  places  was 
too  narrow  to  permit  of  fnll  extensions.-  It  was,  therefore,  thought  best  to  make 
partial  extensions  with  three  rows  of  piles  and  reSnforce  the  old  work  where  exposed 
with  a  third  row  of  piles  on  the  lower  side. 

Work  was  be^un  November  2,  1891,  and,  after  many  interruptions,  on  account  of 
storms  and  ice  m  the  river,  was  finally  suspended  December  18. 

One  hundred  and  twenty-five  piles  were  sunk,  of  which  fifty-seven  were  in  Dike  No. 
4  and  the  balance  in  Nos.  1  and  3  of  the  lower  system.  Eight  thonsand  eight  hundred 
and  eighty-five  square  feet  of  foot  mattress  had  been  woven,  of  which  1,375  square  feet 
were  on  Dike  No.  4  and  7,510  sqaare  feet  on  Dike  No.  1  of  the  lower  system.  The 
wales  and  braces  had  all  been  placed,  but  no  foot  mattress  had  been  made  on  either 
No.  3  of  the  lower  or  No.  4  of  the  upper  system.  The  materials  needed  were  gotten 
to  the  dikes  with  the  Intention  of  making  the  mattresses  at  the  first  opportunity, 
but  the  new  work  on  both  of  them  went  out  before  anything  could  be  done. 

In  Febrnary,  1892,  the  foUowing  work  was  done  on  the  dikes,  viz : 

Dike  No.  I4  upper  system,  square  feet,' mattress  at  shore  end 2, 958 

Dike  No.  1,  upper  system,  linear  feet,  curtain  placed 70 

Dike  No.  4,  upper  system,  linear  feet,  curtain  placed 270 

Dike  No.  1,  lower  system,  linear  feet,  curtain  placed 100 

Dike  No.  2,  lower  system  (canted  braces,  4  by  8  inches,  18  feet,  bolt'Cd  on) 18 

Dike  No.  3,  lower  system,  linear  feet,  curtain  and  auxiliary  anchorage  (f-inch 

strand)  placed 20 

Hill  of  cost  ofrepaitSf  reihif or  cement,  and  extension  of  dikea  in  the  vicinity  of  St,  Joseph, 

Afo, 

Classification  and  extent : 

162  cords  of  brush,  stumpage,  at  $0.0608  per  cord $9. 85 

162  cords  of  brush,  at  the  work,  at  $0.2529  per  cord 40.97 

138  pounds  binding  wire,  at  $0.0374  per  pound 5. 16 

835  pounds  wire  strand,  |-inch,  at  $0,045  per  pound 37. 78 

24,233  feet,  B.  M.,  pine  lumber,  at  $18.50  per  M 448.31 

1,252  bolts,  at  $0.077 96.44 

145  cubic  yards  of  rock  on  barge,  at  $0.8325  per  cubic  yard 120. 72 

179  piles,  at  $3.305 : 591.59 

Labor  viz : 

Weaving  foot  mat 194.62 

Ballasting  foot  mat 29. 07 

Labor  and  snbsistence,  vi/.  : 

Waling  and  bracing 321 .  TM) 

Making  curtain 128. 49 

Labor,  fuel,  and  subsistence,  vi/> : 

Sinking  piles 953.12 

Towage -   319.11 

Total 3,296.79 
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It  is  difficult  to  say  whether  or  not  these  dikes  will  finally  accomplish  the  rectifi- 
cation of  river  desired.  The  conditions  of  flow  on  the  reach  above  them  are  cer- 
tainly not  favorablel  The  active  flow  daring  flood  stages  is  down  the  Missouii  Chat« ; 
the  Kansas  Chute,  being  left  with  a  sluggish  current,  if  any,  becomes  choked  with 
fine  sand  and  mud.  After  th^  river  has  fallen  to  about  a  mid-stage  or  lower,  it 
finds  its  way  back  into  the  Kansas  Chute,  and  the  flow  of  course,  until  the  dikes 
come  into  action,  is  very  erratic  in  alignment ;  then  the  firat  work  to  be  eflected  by 
the  dikes  is  the  opening  of  a  crossing  through  the  deposits  left  by  the  flood,  to  the 
right  bank  of  the  island.  By  that  time  it  is  likely  that  the  river  will  have  fallen 
so  low  that  there  is  little  erosive  power  in  its  current;  and,  as  winter  sets  in,  this 
miction  becomes  feebler  and  later  on  probably  entirely  averted  by  the  erratic  condi- 
tions that  usually  attend  the  appearance  of  ice  in  tlic  river. 

The  accompanying  map  shows  the  extent  of  the  erosion  of  the  right  bank  of  tlie 
island  during  the  year,  and  those  portions  of  the  deposits  made  by  the  dikes  which 
were  above  water  at  the  time  of  the  survey.  A  hydrographio  survey  could  not  be 
mmle,  owing  to  the  small  amount  of  funds  available. 

.  iMuncking  and  storage  ways, — The  reconstruction  of  the  ways  in  French  Bottoms 
was  necessitated  bv  the  demand  for  greater  storage  capacity,  better  facilities  for  re- 
pairing the  fleet  while  on  the  ways,  and  convenience  of  arrangement  with  reference 
to  putting  into  the  water  again  any  desired  assortment  of  pieces,  with  minimum 
movement  of  other  pieces. 

The  new  yard  was  laid  out  on  the  site  of  the  old  one,  increasing  the  area  from  2 
to  4.45  acres.  The  work  of  clearing  the  ground  of  timber  and  undergrowth,  an<l 
removing  the  old  ways  and  their  supports  was  begun  October  10,  1891.  The  new 
yard  was  finished  November  30. 

Two  thousand  and  four  piles  were  driven  and  8^948  linear  feet  of  ways  placed. 
Of  the  latter,  6,804  feet  were  for  storage  proper,  1,512  feet  in  tracks,  and  632  feet 
for  launching.  The  surface  of  the  storage  ways  is  about  4^  feet  above  the  general 
level  of  the  ground  in  the  yard.    The  total  cost  of  the  new  yard  was  $3,599.62. 

BiU  of  cost  of  reconstruction  of  launching  and  storage  ways,  French  bottoms. 

Classification  and  ettent : 

749  Cottonwood  piles,  at$0.6063per  pile $454.18 

11  Cottonwood  piles,  at  $1,002  per  pile 11. 02 

9,598  feet,  B.  M.,  pine  lumber,  at  $13.50  per  M 129. 57 

3  kegs  30-penny  wire  nails,  at  $2.50  per  keg 7. 50 

Labor,  driving  piles 601. 40 

Labor  and  subsistence,  constructing  boatway s 2, 308. 45 

Labor,  fuel,  and  subsistence;  towage.^. '...  87.50 

Total 3,599.62 

Care,  repair y  and  alterations  of  plant. — It  was  found  necessary  to  provide  addi- 
tional quarters  for  the  constnictiim  parties.  A  cabin  was  erected  on  one  of  the 
large  barges  similar  in  design  to  that  constructed  in  June,  1891.  The  two  cabins 
together  afforded  sleeping  quarters  for  264  men,  and  dining-room  capacity  for  375; 
xhey  also  provided  storage  room  for  subsistence  stores  and  supplies  for  the  entire 
field  force,  as  well  as  a  field  office  room. 

They  weire  equipped  with  an  entire  new  set  of  kitchen  and  dining-room  utensils. 
The  cost  of  both  cabins  complete  was  $1,834.94;  the  cost  of  the  equipment  for  both 
was  $543.93. 

The  work  of  pulling  the  fleet  out  of  the  river  began  November  17, 1891,  and  was 
finished  December  11 ;  44  hulls  in  all  were  pulled  out  and  placed  on  the  ways,  viz : 
17  rock  barges,  11  brush  barges,  5  quarter  boats,  2  hydraulic  dredgers,  2  hydraulio 
pile  sinkers,  2  mattress  boats,  2  umbrella  boats,  1  tool  boat,  2  steamers  (Thetis  and 
Sabrina).    The  cost  of  this  work  was  $1,775.83. 

The  repair  of  those  pieces  that  were  to  be  used  during  the  season  on  the  St.  Jo- 
seph Reach  and  those  that  were  to  be  transferred  to  the  first  reach,  was  be^un  Feb- 
ruary 29,  1892,  and  finished  March  17.  The  following  pieces  were  repaired  and 
launcheo,  viz :  17  rock  barges,  3  quarter  boats,  1  mattress  boat  and  tender,  and  the 
steamer  Sabrina.  Two  hydraulio  graders  were  side-tracked,  to  permit  pieces  behind 
them  to  be  launched,  and  2  quarter  boats  and  2  mattress  boats  were  launched  for  the 
same  reason.  The  six  hulls  were  subsequently  put  back  into  place  on  their  storage 
ways. 

The  repairs  to  the  steamer  Sabrina  consisted  in  painting  the  entire  boat  inside 
and  out;  in  covering  the  boiler  and  steam  drum  withasbestus  cement,  and  complet- 
ing the  covering  of  her  steam  fittings  with  "I.  X.  L.  steam  covering.'*  The  new 
double-barreled  steam  cax)stan  was  placed  in  position  and  fitted  up  for  use. 
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Only  sticli  work  was  done  on  the  other  hnlLs  as  seemed  necessary  to  make  them 
serviceable  for  the  Heason's  work. 

Cost  exhibit  of  oare,  repair,  and  alterations  of  plant  for  the  fiscal  year  ending  June  90, 

18918,  at  St.  Joseph,  Alisaouri. 


Labor. 


Care  of  plant  — 
Cari>euterinj;  — 

Calking 

Blaoksmithing  . . 

Teaming 

Labor,  onakilled. 


BepaliB  to  SaMna 
Laanchiiig  boats  . . 


Total  labor,  all  classes. 
Material: 

Plant  materiid 


Plant  purchased 


I'jAntp 
Supplies. 


Total  expenditurea 


Work  done. 


Watching  boats  and  other  prop<^rty 
Repairs  proper,  wooden  hulls 


Lumber  and  oakum 

Tools,  capstans,  sheaves,  and  cable 
Oil,  paint,  and  tallow 


Coat. 


$645.30 

627, 96 

103.80 

8L66 

8U.06 


96.87 

264.20 

67.03 


$3,039.93 


1,719.79 

305.68 

1,409.88 


S,  535. 66 


418.10 


6,953.36 


The  cost  of  repairing  and  launching  barges  fm*  service  on  first  reach,  amounting 
to  $1,345.91;  is  included  in  the  above  statement. 
There  were  also  the  following  items  of  repair  work  not  included  in  the  above,  viz : 

Repairing  survey  quarter  boat $86,871 

Launching  survey  quarter  boat 6. 12^ 

Repairingsurvey  skiffs 3. 75 

Altering  P.  B.  M.  pipes '    4.60 

Total  charged  to  survey  allotment 101. 26 

Surveys  and  gauge  inspection. — In  addition  to  the  hydrographic  survey  of  the  revet' 
ment  in  Belmont  Bend  (reported  above),  two  hydrographio  surveysof  the  npper 
reach,  in  the  vicinity  of  the  dikes,  were  made  August  18  and  September  30, 1^1. 
A  tracing  of  the  map  prepared  from  these  surveys  was  submitted  under  date  of  Oc- 
tober 10.  Except  some  detached  work  incidental  to  construction  operations,  no 
other  surveys  were  made  during  the  year  until  June,  when  a  partial  snore-line  sur- 
vey of  the  reach  was  made,  to  show  the  changes  that  had  occurred  and  the  progress 
of  improvement  works  made  during  the  fiscal  year.  The  cost  of  these  surveys  aggre- 
gated $348.35. 

The  regular  monthly  inspection  of  the  gauges  on  the  St.  Joseph  division  were  con- 
ducted from  this  office,  as  usual,  until  after  the  February  insj^eotion,  when,  in  ac- 
cordance with  instructions  from  the  secretary  of  the  Commission,  dated  March  17, 
1892,  they  were  discontinued. 

TOWBOAT  SERVICE. 


The  towboat  service  during  the  year  was  performed  by  the  U.  S.  S.  Alert,  Sahrina, 
and  Thetis, 

The  Alert  was  in  service  from  July  28  to  October  2,  at  which  time  she  was  relieved, 
and  cleared  on  the  following  day  for  Kansas  City,  with  instructions  to  report  there 
to  Division  Euffineer  Samuel  H.  Yonge.  While  under  my  orders  she  made  two  trips 
from  St.  .Joseph  to  Nebraska  City  for  floating  plant;  the  balance  of  the  time  was 
spent  on  the  St.  Joseph  Reach,  towing  rook  and  brush  and  in  handling  the  working 
fleet. 

The  Sahrina  was  in  service  from  September  7  to  Ootober  2  delivering  floating  plant 
from  Nebraska  City  to  St.  Joseph.  During  that  time  four  trips  were  made.  Sue  was 
then  kept  in  service  on  the  St.  Joseph  Reach  doing  all  of  the  towing  work  required 
until  December  12.  She  was  in  service  again  ou  the  St.  Joseph  Reach  from  March 
7, 1892,  till  April  21,  at  which  time  she  was  relieved,  and  cleared  on  the  following  day 
for  the  first  reach,  with  instructions  to  report  there  to  Division  Engineer  Samud 
H.  Yonge.  The  efficiency  of  the  Sahrina  as  a  towboat  was  greatly  increased  by  the 
alterations  and  repairs  previoiisly  noted.  The  new  boiler  generated  easily  aU  the 
steam  at  160  pounds  pressure  that  could  be  used.    The  following  is  a  statement  of  the 
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extent  and  cost  of  the  work  performed  by  her  from  September  7  to  December  12, 
1891,  viz : 

Days  in  service 1 95 

Total  miles  run • 3,068 

MUesmnlight 1,248 

Gross  tons  towed 63,425 

Net  tons  towed 24,240 

Gross  ton-miles 846, 758 

Netton-mUes : 119,584 

Number  hulls  towed 490 

Labor  cost • $1, 709. 18 

Subsistence  cost  (labor  and  stores) 399. 00 

Fuel  and  supplies  cost : 620. 02 

Cost  per  gross  ton  per  mile $0.00787 

Cost  per  net  ton  per  mile 0228 

The  steamer  Thetis  was  iu  service  from  July  1, 1891,  to  Aii^jnist  13,  doing  such  gen- 
eral work  as  she  was  capable  of. 


EN  THE  VICINITY  OF  ATCHISON,   KANSAS. 


t 


There  was  no  construction  work  on  the  Atchison  Reach  during  the  year.  A  watch* 
man  was  kept  under  pay  at  the  rate  of  $20  per  month  to  look  after  the  United  States 
property  stored  there,  and  to  report  any  items  of  interest  concerning  the  action  of 
the  river  that  might  come  ^under  his  observation.  A  shore  line  survey  of  the  reach 
was  made  May  17  to  19, 1892.  A  tracing  of  the  map  prepared  therefirom  accompanies 
the  report.  The  stage  of  water  at  the  time  was  so  hign  that  it  does  not  give  one  a 
very  clear  idea  of  the  conditions  of  flow. 

The  cut-off  between  Rushville  and  McQueens  Bend  occurred  June  29, 1891,  at  4 
o'clock  a.  m.  As  might  be  inferred  from  an  inspection  of  the  map,  it  was  caused 
directly  by  overflow ;  the  overflow  found  its  way  across  the  peninsula  through  low 
g[round  in  two  streams.  The  overponr  of  these  two  streams  at  the  bank  on  the  lower 
side  of  the  peninsula  caused  a  very  rapid  recession  of  the  bank  at  those  points,  and 
this  action  continued  until  the  cut-on  was  effected  and  the  channel  length  of  the 
river  reduced  4.52  miles. 

The  middle  channel  way  shown  on  the  map  was  opened  first,  the  peninsula  being 
narrower  and  lower  there  than  on  the  line  of  the  southern  or  left  hand  channel 
way.  The  latter  developed  more  slowly,  but  has  for  some  time  been  the  principal 
chute.  At  the  time  of  the  last  survey  there  was  probably  90  per  cent  of  the  dis- 
charge of  the  river  passing  through  it.  There  was  no  appreciable  flow  through  the 
'  *  old  river  "  around  by  Doniphan.  It  is  probable  that  the  middle  chute  will  be  silted 
up  during  this  season  to  sucn  an  extent  that  it  will  carry  none  of  the  low-water  dis- 
charge. 

As  will  be  seen  on  the  map  the  line  of  principal  flow,  after  leaving  the  cut-oiF, 
crosses  over  to  the  head  of  Atchison  Island,  impinging  on  the  bank  at  a  point  some 
distance  east  of  the  head  of  the  old  chute  that  formerly  separated  Atchison  Island 
from  the  main  land.  From  the  point  of  impact  to  where  the  current  starts  on  its 
crossing  to  the  left  bank  the  shore  line  of  the  island  is  receding  rapidly. 

After  striking  the  left  bank,  at  a  point  about  2,000  feet  above  the  system  of  dikes, 
the  main  floor  is  along  by  the  ends  of  the  dikes  down  as  far  as  No.  19 ;  a  crossing  is 
then  effected  to  the  right  bank,  high  enough  "above  the  Chicago  and  Atchison  bridge 
to  afford  an  easy  and  safe  passage  through  the  west  span  of  tlie  draw. 

The  cut-off,  changing  entirely,  as  it  djo,  the  local  r^^me  of  flow,  subjected  theim- 

Srovement  works  below  it  not  only  to  unusually  violent  forces,  but  changed  the 
irection  of  flow  beyond  the  limits  that  can  be  reasonably  j>rovided  for  in  the  loca- 
tion of  improvement  works.  The  result  thus  far  has  been  that  Dikes  V,  X,  XIV, 
XVI,  and  XVIII  have  been  shortened  more  or  less ;  and  that  the  new  shore  line  which 
hjfi  been  established  by  the  dikes  as  projected  and  which  up  to. this  time  had  been 
t!tuntained  has  receded  somewhat.  The  revetment  above  the  dikes,  constructed  by 
iiwfty  QpwuQftniAfl  in  the  winter  of  1887-1888,  stood  the  test  without  a  break 
until  Apji&4  x»,  lt$92,  when  the  upper  bank  work  began  to  give  wajr.  Up  to  the  pres- 
ent date  there  is  one  continuous  break  of  about  1,000  fee^  beginning  at  a  point  500 
feet  above  the  uppermost  dike  and  extending  upstream  (see  accompanying  tracing). 
The  upper  bank  of  perhaps  one-half  of  the  balance  of  the  revetment  nas  Dluffed  off 
to  a  greater  or  less  extent ;  none  of  the  deadmen,  however,  have  gone  in. 
No  new  work  is  contemplated  on  this  reach. 

I  am,  colonel,  with  great  respect,  your  obedient  servant, 

8.  Waters  PoXy 
Division  Engineer. 
Lieut.  Col.  Chas.  R.  Suter, 

Corps  of  JSngineerSf  U,  S,  A., 

Fruideni  MissouH  Eiver  Commission* 


h^ 
v<!t*iJ 
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Appendix  D. 

ANNTAL  ItKI'ORT  OK  MH.  SAMl'KL  U.  YONGK,  DIVlfjlON  ENGIKEBK,  1892. 

*  Missouri  River  Commission, 

•  Office  op  Division  Engineer, 

Jefferson  City,  Mo,,  June  30, 189S. 

Colonel  :  I  have  the  honor  to  sabmit  my  report  of  operations  conducted  in  im- 
proving the  Missouri  River  on  Kansas  City  Division  and  First  Reach  during  tho 
tiBC<ol  year  ending  June  30, 1892. 

repair  and  MAINTBNAKGB  of  works  in  the  vicinity  of  KANSAS  CITY,  MISSOURI. 

Tlio  operations  carried  on  under  the  allotments  made  by  the  Commission  for  Kan- 
sas City  consisted  in  completing  the  revetments  at  Little  Platt<e  Bond  and  Harlem, 
in  repairing  the  Kaw  Bend  and  East  Bottoms  revetments,  in  extending  the  Kansas 
City  nnd  Harlam  Dikes,  and  in  strengthening  the  dikes  at  Little  Platte  Bend. 

lAitle  Platte  Bend  lievetment, — The  plant  required  for  construction  work  at  Little 
Platte  Bend  was  towed  there  from  Harlem,  Mo.,  by  the  tow  boat  Alert,  July  9  and  10. 

On  account  of  the  high  stage  of  water,  however,  work  could  not  be  begun  until 
July  23, 

Its  progress  was  interrupted  by  high  water  and  stormy  weather,  on  account  of 
which  it  nad  to  be  temporarily  suspended  twice.  The  work  consisted  in  protecting 
the  1,450  linear  feet  of  bank  situated  above  and  adjacent  to  the  revetment  of  1^9 
by  a  revetment  of  the  standard  type. 

.  The  mattress  was  completed  and  the  bank  graded  down  to  the  water  lino  by  a 
hydraulic  grader  August  25,  when  the  party  and  plant  were  moved  to  Kaw  Bend  by 
the  Melueina. 

Work  was  resumed  October  8  and  the  bank  grading  finished  by  shovels,  after 
which  it  was  ballasted  up  to  a  stage  of  standarahigh  water.  The  work  was  com- 
pleted October  30. 

The  total  length  of  revetment  constructed  at  Little  Platte  Bend  in  1887,  1889,  and 
1891  amounts  to  7,770  feet;  its  coHt,  to  $53,121.31,  or  $6.83  per  linear  foot.  The  fol- 
lowing statement  shows  the  details  of  cost  and  extent  of  the  revetment  constructed 
during  the  fiscal  year  of  1892 : 

Statement, 


Class  and  extent  of  work. 


3inkine  141  revetment  piles: 

Labor  and  siibsisteuoe 

:i,(366  linear  feet  cottonvrood  piling 

75  pounds  of  8-inch  »pikes 

225  bnahels  coal 


Weaving  .103,420  sqnare  feet  of  mattress,  —1,485  linear  feet,  and 
anchoring  mattress  on  top  of  bank  : 

Lalwr  and  snbsistenee 

K*20  cords  of  brush 

8,938  pounds  g-inch  wire  cable 

1.450  pounds  |-inch  wire  cable 

490  f -inch  iron  cable  fastenings ^ 

238  finch  iron  cable  fastenings 


Prices  ot 
materials. 


10.003 
.0325 
.11453 


1.7398 
.0447 
.04 
.08 
.10 


Ballasting  101,806  sqnare  feet  of  mattress  below  water: 

Labor  and  subsistence 

390  cubic  yards  of  stone 


Cost  of 

each  class 

of  work. 


$221.92 

340. 94 

2.44 

25.77 


Total. 


1,085.53 

1.42a  64 

399.53 

58.00 

39.68 

23.80 


$591.07 


.95405 


Grading  bank : 

LalMr  and  subsistence,  grading  1,120  linear  feet  —  2,013  cubic 

yards,  with  hydraulic  grader 

140  bushels  coal 

Labor  and  subsistence,  grading  210  linear  feet  ~  70  cubic  yards, 

by  shovels 

Trimming  1,440  linear  feet  of  bank  by  shovels  . .  * 


. 11453 


Ballasti&g  66,006  square  feet=  1,440  linear  feet,  of  bank  with  stone : 

T<abor  and  subsistence , 

2, 207  cubic  yards  of  stone 1 


Miscellaneous : 

Administration 

Incidental  expenses 

Service  of  tow-boat  Alert 

Service  of  steamer  Melusina 

CiUt)  and  repair  of  plant  in  serviee. 


.95405 


Total 


118.14 
380.67 


194.47 
1G.03 

14.52 
55.13 


585.85 
2,105.59 


72.47 
407.04 

95.00 
405.76 
316.24 


3, 033. 18 


498.81 


280.  lb 


2,691.4* 


1,886.51 
8, 481.  Iff 
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Little  Platte  Bend  dikfis, — ^The  four  dikes  constructed  at  the  upper  end  of  Little 
Platte  Bend  in  1889  were  fuUy  described  in  my  report  for  that  year.  On  account  of 
the  stream  ends  being  gradually  scoured  out  and  undermined  by  the  current,  it  be- 
came necessary,  in  omer  to  preserve  the  dikes,  to  construct  at  the  outer  end  of  each 
of  them  a  willow  mattress  apron.    This  work  was  done  in  August. 

The  aprons  were  about  100  feet  long  by  65  feet  wide,  and  extended  40  feet  beyond 
the  outer  bent  of  piles.  The  total  area  of  mattress  woven  and  sunk  at  the  four  aikes 
amounted  to  24,070  square  feet.  Some  slight  repairs  were  also  made  to  the  braeing 
on  some  of  the  dikes, 

'  The  total  cost  of  the  work,  including  aU  labor,  materials,  steamboat  service,  etc., 
amounted  "to  $1,309. 

Bepaira  io  Kaw  Bend  B^etment. — The  length  of  revetment  constructed  iu  the  lower 
part  of  Upper  Kaw  Bend  in  1885  was  about  10,000  feet. 

About  2,000  feet  of  the  work  in  the  lower  part  of  the  bend  had  to  have  extensive  rejiairs 
made  to  it  in  1 887  and  1889.  Only  slight  repairs,  ho wever,  were  made  on  the  remaiui ne 
8,000  feet.  In  the  spring  of  1891  it  appeared,  on  exauiinatiou,  that  the  old  mattress  had 
pulled  away  from  the  bank  at  five  places,  forming  breaks  from  120  to  225  feet  long.  It 
was  therefore  thought  advisable  to  risk  the  revetoient  through  another  period  of  high 
water  without  reconstructing  parts  of  i  t  and  making  general  repairs  to  the  entire  work. 

Repairs  were  oonunenced  August  26.  They  consisted  in  driving  anchor  piles  and 
constructing  new  sections  of  mattress  at  the  toe  of  the  bank,  where  tht^  ohl  mattresS 
was  broken  at  the  water  line ;  in  removing  the  stone  ballast ;  in  regrading  and  re  ballast- 
iiig  the  bank ;  and  in  filling  up  holes  witn  brush.  The  mattress  was  made  sufficiently 
wide  to  lap  over  the  inner  edge  of  the  old  one.    Its  width  varied  from  28  to  48  fei^f. 

The  subaqueous  part  of  the  work  and  hydraulic  grading  were  completed  Septem- 
ber 8,  and  the  shovel  grade  in  October.  Work  was  then  suspended  until  an  extreme 
low  stage  of  water  should  occur,  so  that  the  ballasting  could  be  made  as  thorough  as 
possible.  Work  was  resumed  February  8  and  completed  February  28,  1892,  during 
\vh  ich  period  the  ballasting  of  the  bank  was  carri  ed  to  the  stage  of  standard  high  water. 

The  details  of  cost  and  extent  of  the  work  are  shown  in  tue  following  statement: 

Statement, 


Class*  and  ex  tout  of  work. 


Siiikiufi;  44  revetment  anchor  piles: 

Labor  and  subHiHtonce 

01G  linear  feet  oak  piling 

672  linear  feet  of  cottouwood  piling 

75  bushelH  coal 

60  pounds  of  8-inch  spikes 


Prices  of 
materials. 


Driving  20  cottouwood  revetment  anchor  pilcM: 

Labor  and  subsiHtence 

560  linear  feet  of  cotton  wood  pUing 

50  bushels  coal 


Weavinj;  48,101 .  square  feet=^  1,223  linear  feet  of  mattress,  and 
anclioring  it  at  top  of  bank: 

Labor  and  subsistence 

:i35  cords  of  brush 

1,700  ^lonnds  |-iuch  wire  cable 

100  I'lnoh  iron  cable  fastenings 

100  2-lnch  iron  cable  fastenings 


$0. 17273 
.093 
.  11453 
.0325 


Cost  of  each 

class  of 

work. 


$73.03 

106.40 

62.50 

8.59 

1.62 


093 
11453 


36. 77 

52.08 

5.73 


1.7398 
.0447 
.08 
.10 


785.44 
582. 83 

75.99 
8.00 

10.00 


Ballasting  43,198  square  feet  of  mattress  below  water: 

Labor  and  subsistence 

220  cubic  yards  of  stone 


Grading  bank : 

Labor  and  subsistence,   grading  760  linear  feet  =  1,417  cubic 

yards,  by  water  jet '. 

'J4il  bushels  coal 

Lalxir  and  sabsistenc*^  gratling  1,490  linear  feet  by  shovel 

Powder  and  fuse 


95405 


22.50 
209.89 


. 11453 


102.52 
28.52 

25L40 
1L62 


Ballasting  96,983  square  feet  =  2,250 linear  feet  of  bank  with  stone: 

Labor  and  subsistence 

3,205  cubic  yards  of  stone 


Miscellaneous : 

Filling  holes  in  bank  with  brunh  . . 

Renewing  screen  fences , 

Administration 

Incidental  expenses 

Service  of  steamer  Melnsina 

Care  and  repair  of  plant  in  service . 

Total 


.  95405 


865.11 
8,057.73 


7L31 

29.60 

66.10 

384.32 

452.23 

288.46 


Total. 


$252. 14 


94. 5S 


1,402.20 


232.39 


394.00 


3,922.84 


1,291.92 
7,650.19 
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Harlem  revetment — The  coBatmction  of  TOTetment  below  Harlem,  Mo.,  was  begnn 
ill  the  latter  part  of  the  last  fiscal  year,  bnt  had  to  be  entirely  suspended  after  com- 
pleting 700  leet  of  mattress  oi^  account  of  high  water.  The  working  party  and 
plant  were  brought  from  Kaw  Bend  to  Harlem  on  September  8  and  9  by  the  MelMina, 
and  work  resumed  on  the  revetment  September  10. 

According  to  the  original  project,  the  revetment  was  to  be  2,740  feet  long.  On 
account  of  shallow  water,  however,  80  feet  of  mattress  at  the  downstream  end  could 
not  be  constructed. 

About  the  time  that  the  work  proposed  in  the  project  was  completed  as  far  down- 
stream as  possible,  it  became  necessary,  on  account  of  the  bank  cutting  above  the  - 
revetment,  to  extend  the  work  385  feet  further  upstream  than  had  been  intended. 

Subsequently,  with  your  approval.  Dike  X  was  constructed  about  185  feet  below 
the  end  of  the  revetment,  between  which  and  the  dike  the  bank  was  ballasted. 

Notwithstanding  these  extensions  and  the  higher  prices  ^aid  for  labor  this  and 
last  year,  which  were  about  25  per  cent  in  excess  of  those  paid  in  former  years,  the 
cost  of  tnis  work  is  about  $5,000  less  than  was  estimated,  on  account  of  no  expense 
being  incurred  for  towboat  service.  The  cost  per  linear  foot  of  complete  revetment 
is  $5184.  The  mattress  and  grading  were  completed  October  17,  and  all  other  work 
November  10. 

'Phe  following  statement  shows  the  details  of  cost  and  extent  of  the  Harlem  revet- 
ment: 

Statement, 


CloM  and  extent  of  work. 


Sinking  129  revetment  anohor  piles : 

Labor  and  sabeistence 

3,526  linear  feet  oottonwood  piles. 

200  bushels  coal 

25  pounds  8-inch  spikes 


'Weaving  171,165  square  feet =2,429  linear  feet  of  mattress,  and  an- 
choring it  at  top  of  bank: 

Labor  and  subsistence 

1,111.5  ctffds  of  brush i 

10,000  pounds  ^inch  wire  cable 

2,000  pounds  {-inch  wire  cable 

600  tinoh  iron  cable  fastenings 

07  |4nch  iron  cable  fastenings .*. 


Ballasting  107,000  square  feet  of  mattress  below  water : 

Labor  and  subsistence 

708.36  cubic  yards  of  stone 


Grading  bank: 

Labor  and  subsistence,  grading  1,305  linear  f6et=3,870  cubic 


Prices  of 
materials. 


$0,093 
.11453 
.0335 


1.7396 
.0447 
.04 
.08 
.10 


.05405 


yards,  by  l^draulio  grader. 


lels  of  coal. 

adsubsistei 

1,235  cubic  yards,  by' 


Labor  andsubsistence,  grading  and  trimming  1,095  linear  feet  — 

rshovM. 


.114^3 


Ballasting  130,880  square  feet=8,223  linear  feet,,  of  bank  with 
atone: 

Labor  and  subsistence , 

4,083  cubic  yards  of  stone 


HisceUaneoufl: 

Administration 

Incidental  expenses 

Service  of  steamer  Melusina 

Care  and  repair  of  plant  in  service 


Amount  expended  during  fiscaiPyear  of  1892 , 

Add  amount  expended  during  the  fiscal  year  of  1891. 


Total. 


.95405 


Cost  of 

each  class 

of  work. 


1151.45 

327.92 

2SL91 

.81 


1,587.26 

1,933.79 

447.00 

80.00 

40.00 

6.70 


125.82 
075.81 


195.14 
34.93 

231.85 


1.780.26 
8,895.39 


117.85 
661.90 
806.17 
514.25 


Total. 


$503.09 


4,004.75 


801.63 


461.92 


5.075.65 


2,100.17 


13,637.21 
2,927.88 


16,565.09 


East  Bottoms  revetment — Slight  repairs  were  made  by  replacing  some  of  the  stone 
hallast  on  the£aBt  Bottoms  revetment,  the  cost  of  which  work  amounted  to  $116.18. 

Kan»a9  City  and  Harlem  fiikes. — ^Dike  work  was  resumed  on  the  Kansas  City  dikes 
in  September.  It  was  then  found  that  the  position  of  the  channel  had  changed  to 
such  an  extent  since  tiie  project  for  dike  work  had  been  approved  that  Dikes  I  and 
II  ootdd  not  be  extended,  as  proposed,  without  completely  closing  navigation.    For 
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this  reason  Dike  I  was  only  extended  60  feet  instead  of  160  feet;  Dike  II  262  instead 
of  300  feet. 

Dike  III  was  extended  to  its  proposed  full  leng^^  by  oonstraoting  371  feet  of 
double-row  dike  and  222  feet  of  tnple-row  dike.  The  nnfinished  porton  of  this  dike, 
constmeted  in  June,  1891,  consisting  of  630  feet  of  single  row  and  228  feet  of  double 
row  dike,  was  also  completed. 

The  extensions  of  DiKes  I,  II,  and  III  are  parallel  to  the  old  work  and  lap  over  it 
two  bentsy  to  insure  good  connections. 

It  proveid  impossible  to  proceed  with  the  oonstruotion  of  Dike  IV,  on  account  of 
the  snallow  water  at  its  site. 

Dike  IX,  280  feet  long,  was  constructed,  and  a  new  dike,  No.  X,  was,  with  your  ap- 
proval, added  to  the  Harlem  system.  The  latter  dike  is  130  feet  long,  and  is  situated 
between  the  lower  end  of  the  Harlem  revetment  and  Dike  V.  Dikes  IX  and  X  are 
txiple  row. 

The  details  of  the  dike  work  are  the  same  as  used  in  1890,  exoeptinff  that  white- 
oak  piles,  instead  of  oottonwood,  were  used  for  the  outer  ten  bents  of  ^e  dikes. 

The  iQiore  connections  of  Dikes  VII  and  VIII  that  were  washed  away  during  the 
June  rise  of  1891  were  rebuilt. 

The  cost  of  dike  work  is  as  follows,  viz : 

Completing630  feet  of  single-row  dike,  begun  in  June,  1891 $184. 38 

Repairs  to  Dikes  VII  and  Vin 189.78 

Completing  228  feet  of  double-row  dike 270. 98 

Constructing  431  feet  of  new  double-row  dike 1, 605. 69 

Constructing  993  feet  of  new  triple-row  dike 7, 154. 35 

Total 9,405.18 

The  following  statements  show  the  cost  and  extent  of  double  and  triple  row  dike, 
constructed  during  the  fiscal  year  of  1892 : 

Statement  of  tvat  of  eonstruvting  4S1  linear  feet  of  double-rov)  dike. 


Class  and  exk^it  of  work. 


Slnkinz  108  dike  piles: 

LaDor  and  sTibsistenoe 

224  bnsbelB  of  coal 

60  poands  8-iuoh  spikes 

20  poands  7-inoh  spikes 

3,6/2  linear  foot  oottonwood  piling. 


PriceH  of 
materials. 


Weaving  440  linear  feet  of  foot  mat,  20  to  25  foot  wide =10,130 
sqnarofeet: 

Labor  and  subsistence,  weaving 

Labor  and  snbsintonce,  ballaotiii;; 

62  cords  of  brush 

00  cubic  ycu*ds  of  stone 

50  poands  wire 


Bracing  and  lashing: 

Labor  and  subsistence,  bracing  . . . 
Labor  and  subsistence,  lashing — 

5, 190  feet  aM. lumber 

770  poands  i-inch  square  iron 

1.62U  linear  leot  cotton  wood  waloA. 
950  pounds  |-inoh  wire  cable 


Screening  431  feet  of  dike : 
Labor  and  subsistence. . . 

16  cords  of  brush 

54  pounds  40-penny  nails 
70  pounds  !No.  10  wire 


Miscellaneous: 

Administration 

Incidental  expenKen 

Service  of  steamor  MelnOinn 

Care  and  roiwur  of  plant  iu  tM.'>r>''ice. 


Total. 


Cost  per  linear  foot,  $3,725. 


$0. 11453 
.0325 
.0325 
.093 


1.7398 
.  05405 
.037 


19.5058 
.022 
.0317 
.0447 


1.7398 
.0215 
.037 


Ckwtof 

each  class 

of  worlc. 


$208.76 

25.65 

1.95 

.65 

341.50 


118.06 
34.78 

107.87 

85.86 

1.86 


88.64 
46.60 
101.24 
16.94 
51.35 
42.47 


5L64 

27.84 

1.16 

2.59 


13.87 
77.93 
04.94 
60.55 


Total. 


$578.51 


384.42 


343.24 


83.23 


247.29 


1,605.00 
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Statement  of  cost  of  eonatructing  995  linear  feet  of  triple-row  dike. 


CloAs  and  extent  of  \fork. 


Sinking  346  dike  pilea  and  18  Anchor  pil<*« : 

Labor  and  aabslitcnoe 

754  bnshels  coal 

190  pounds  8iuch  spikes 

55  poundB  7-inch  spikes 

8,100  linear  feet  cotton  wood  pilea 

4,656  linear^feet  oak  plica 


Prices  of 
materials. 


|0. 11453 
.  0325 
.  0325 
.003 
. 17273 


Weaving  and  ballasting  1,127  linear  feet  (61,016  sqiiaro  U-vt)  of  foot 
mat: 

Labor  and  aubaiatenoe,  weaving  mat 

Labor  and  subsistence,  ballasting  mat 

377  oords  brush 

2,300  pounds  |  inch  wire  cable 

200  |-inch  came  fastenings 

550  cubic  yards  of  stone 

50  pounds  No.  10  wire 


Bracing  and  lashing: 

Labor  and  subsistence,  bracing. 
Labor  and  subsistence,  lashing 

22,496  feet,  B.  M.,  lumber 

2,663  pounds  |-iiich  square  iron 

186  iK>unds  8- inch  spikes 

2,944  ponnds  §-inch  wire  cable. . 
2,970  linear  feet  wales 


1.7398 
.0147 
.08 
.95405 

.037 


19. 5058 
.022 
.  0325 
.0447 
.  0317 


Cost  of 

em^h  class 

of  work. 


$729.61 

86.36 

6.17 

1.79 

753. 30 

804.23 


Total. 


$2,381.46 


716.92 
211. 14 
656.90 
102.81 
16.00 
524.73 
L85 


306.32 
164.52 
438.80 

58.59 

G.04 

131.60 

94. 15 


Screening : 

Labor  and  subsistence 

^36  cords  brush 

720  feet,  B.  M.,  lumber 

1,080  linear  feet  cottonwootl  wnles 

140  ponnds  wire 

120  ponnds  40-x)onny  nails 

125  pounds  7-inch  spikes 


2,229.35 


1,200.02 


1. 7398 
19.  5058 
.  OHl? 
.037 
.  215 
.0325 


Miscellaneous : 

Administration 

Incidental  expenses 

Service  of  steamer  Melnsina 

Care  and  repair  of  plant  in  service 


119.00 

62.63  I 

14.04 

34.24 

5.18 

2. 58 

4.06 


241. 73 


61.82 
347.25  ; 
422. 93 
269. 79 


Tolal. 


1,101.75 


7. 154. 35 


Cost  of  per  linear  foot,  $7,205. 

To  comploio  the  Kansas  City  aud  Harlem  dikes  and  to  inalve  them  secure,  Nos.  I 
and  II  should  be  extended  100  feet  and  40  feet,  respectively,  and  a  new  dike  eon- 
stmcted  near  the  Winner  Bridge,  above  No.  I.  The  outer  ends  of  all  the  dikes  should 
he  buttressed  by  wings  similar  in  construction  to  the  main  bodies  of  the  dikes.  The 
necessity  for  this  precaution  is  apparent  from  an  inspection  of  Plate  iv,  which  shows 
the  shape  of  the  bottom  at  and  under  the  ends  of  two  of  the  Harlem  dikes. 

It  is  believed  that  the  plan  proposed  of  extending  a  wing  downstream  about  80 
feet,  or  until  shoal  water  is  reached,  will,  in  most  cases,  prevent  the  ends  of  the 
dikes  from  being  overturned. 

Construction  materials, — In  conducting  operations  in  the  vicinity  of  Kansas  City, 
Mo.,  during  the  fiscal  year  of  1892,  2,518.5  cords  of  willow  brush  were  used.  Of  this 
quantity  455  cords  were  on  hand  at  the  close  of  the  last  fiscal  year  and  2,063.5  cords 
procured  during  the  fiscal  year  of  1892.  Of  the  latter,  1,129.5  cords  were  purchased, 
delivered  on  the  river  banic,  and  1,369  cords  procured  by  hired  labor.  The  average 
cost  of  brush,  loaded  onJ^arges,  procured  during  1892,  was  $1.7176  per  cord. 

Eleven  thousand  six  hundred  and  forty-seven  and  thirty-six  one-hundredths  cubic 
yards  of  stone  were  used  in  constructing  works  of  improvement,  of  w^hich  417  yards 
were  on  hand  at  the  end  of  the  last  fiscal  year  and  11,230.36  yards  piirchaseil  at  an 
average  cost  of  $0.94423  per  yard. 

Seventeen  thousand  seven  hundred  and  twelve  linear  feet  of  cotton  wood  piles  were 
on  hand  at  the  beginning  of  the  last  fiscal  year,  and*8,200  linear  icct  ]>ui'cha8ed  at  JO 
cents  per  linear  loot . 

£ight  thousand  nine  hundred  and  forty  linear  feet  of  nati\  o  oak  piling  were  pur- 
chased at  the  mouth  of  Grand  River,  at  11  cents  per  foot,  and  8,3%  feet  of  white-oak 
piling  at  Kannas  City,  Mo.,  at  16.6  cents  per  foot. 

TJie  yellow  pine  lumber  used  for  bracing  the  dikes  wa«  puicliaserl  during  the  liwt 
fiscal  year. 
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Surveys. — ^The  following  special  surveys  were  made  under  the  Kansas  City  allot- 
mentSy  viz : 

At  Leavenworth,  Kans.,  in  July,  to  determine  the  effect  produced  on  the  direction 
of  the  current  of  the  Missouri  River  by  the  spoil  banks  ^nned  by  coal  companies 
throwing  shale  and  slate  in  the  river ;  at  Bee  Creek  Bend,  above  Fort  Leavenworth, 
Kans.,  in  August,  to  determine  the  extent  of  erosion  in  the  unprotected  part  of  the 
bond;  in  the  vicinity  of  Kansas  City,  Kans.,  in  September  and  November,  to  deter- 
mine the  effect  of  the  dike  constructed  by  the  National  Water  Works  Company  and 
others  at  the  mouth  of  the  Kansas  River;  and  at  Harlem^  Mo.,  in  November. and 
December,  to  ascertain  the  extent  and  shape  of  the  accretions  formed  by  the  Harlem 
dikes,  and  to  determine  the  boundaries  and  ownership  of  the  lands  adjacent  to  the 
dikes. 

An  examination  was  also  made  of  the  Kansas  River  at  Riverview  Bridge  to  locate 
the  obstructions  under  that  structure. 

'  Reports  were  submitted  on  the  above  surveys,  and  10  tracings  of  maps  and  draw- 
ings relating  thereto  prepared  in  the  Kansas  City  office. 

The  cost  af  the  above  surveys  amounted  to  $337.35. 

SYSTEMATIC  IMPROVEMKJfT  IN  THE  FIRST  REACH. 

Projecis.^-ln  compliance  with  your  verbal  instructions,  preliminary  projects  for 
the  systematic^improrement  of  the  Missouri  River  in  the  First  Reach  were  submitted 
under  date  of  April  16, 1891.  These  projects  were  in  outline,  and  based*  on  data 
furnished  by  the  shore-line  survey  of  December,  1890. 

By  your  letter  of  May  18,  1891, 1  was  advised  of  the  Commission's  approval  of  ft 
part  of  one  of  the  projects  and  instructed  to  proceed  with  preparations  for  work, 
which  was  to  be  be^un  as  soon  as  possible. 

It  was  projposed  m  the  project  selected  by  the  Commission  to  rectify  the  shore 
lines  of  the  river  between  a  point  one-half  mile  below  the  mouth  of  Morean  River 
and  the  head  of  Dodd  Island  by  reducing  the  river  to  a  uniforuk  width  of  1,000  feet 
at  a  stage  of  about  2  feet  above  standard  low  water,  and  by  training  it  into  Osage 
Chute,  between  Dodd  Island  and  the  right  bank. 

The  principal  features  of  this  project  consisted  in  having  the  rock  bluff  as  a  per- 
manent bank  on  one  side  of  the  nver  over  the  entire  reach  which  it  was  desired  to 
improve,  and  in  avoiding  the  wide  and  shallow  river  below  Barkersville,  which  for 
many  years  past  has  been  a  source  of  great  delay  and  pecuniary  loss  to  steamboat- 
men  when  the  river  was  below  a  mid-stage. 

The  means  proposed  for  accomplishing  these  results  consisted  of  tliree  groups  of 
permeable  dikes,  referred  to  as  Groups  I,  II,  and  III.  The  dikes  composing  these 
groups  are  designated  by  numbers  on  the  accompanying  map  (Plate  v).  The  pro- 
files of  the  dikes  are  shown  on  Plates  vi.  vii,  and  viii. 

Group  1  consists  of  three  dikes,  Nos.  1, 2,  and  8. 

The  purposes  of  these  dikes  are  as  follows,  viz: 

First.  To  deepen  and  enlarge  the  right-hand  chute,  in  which  the  channel  has  for 
several  years  been  close  and  crooked  at  low  stages  of  water,  by  closing  tlie  left-hand 
chute  at  and  above  the  ^'  towhead." 

Second.  To  diminish  the  discharge  of  Harlan  Chute  so  that  its  effect  in  changing 
the  direction  of  flow  of  the  main  stream  at  the  foot  of  Harlan  Island  would  be  les- 
sened. 

Group  II,  as  proprosed,  comprised  eight  dikes.  The  construction  of  three  of  these, 
viz,  Nos.  9, 10,  and  11,  was  approved.  Those  not  approved  consisted  of  four  short  dikes 
between  A  Ewing  and  Dike  No.  9,  and  one  dike  immediately  below  the  mouth  of 
Rising  Creek. 

The  purpose  of  the  second  group  of  dikes  is  to  prevent  the  channel  from  making  a 
short  crossing  from  Rising  Creek  to  Harlan  Island  by  building  up  a  new  shoreline, 
with  a  flatter  curvature,  outside  of  the  old  one,  between  A  Ewmgaiid  Rising  Creek. 

Nine  dikes  were  proposed  in  Group  III.  These  dikes  were  intended  to  build  up  a 
shore  line  between  the  foot  of  the  towhead  and  Barkersville,  and  to  train  the 
river  into  Osage  Chut«.  The  constniction  of  the  six  djUkes,  Nos.  13, 14, 16, 17, 18,  and 
19,  and  of  the  parts  of  Dikes  20, 21,  and  22  adjoining  the  lOTt  bank  was  approved.  Sub- 
sequently, by  your  advice,  Dikes  13a  and  136  were  added  to  Group  III,  as  the  gap 
between  13  and  14  was  considered  too  great. 

In  the  summer  and  fall  of  1891  borings  were  made  across  Osage  Chute.  From  these 
borings  it  appeared  that  the  area  of  the  chute  down  to  bed  rock,  or  to  the  line  of 
probable  scour,  would  be  insuflicient  to  pass  the  whole  volume  of  the  Missouri  with- 
out considerable  lateral  enlargement  or  the  section  by  the  erosion  of  a  portion  of 
Dodd  Island.  For  this  reason  the  original  project  was  modified,  by  your  direction, 
in  February,  1892. 

The  proposed  modification  consists  in  training  the  river  between  Dodd  Island  and 
CAte  Sans  Dessein,  instead  of  turning  it  into  Osage  Chute. 

By  this  change  in  plan  Dikes  Nos.  16  to  22  were  shortened,  their  direction  slightly 


3296      EEPOBT   OF  THE  CHIEF   OF  ENGINEERS,  U.  S.  ARMY. 

changed,  so  as  to  make  them  noimal  to  the  new  lines  of  rectification;  and  three  sup- 
plementary dikes,  17a,  18a,  and  19a,  proposed. 

In  the  spring  of  1892  it  was  estimated  that  the  balance  of  funds  that  would  prob- 
ably be  available  a^r  completing  the  proposed  works  between  Moreau  Hiver  and 
Dodd  Island  would  be  sufficient  to  initiate  the  improvement  of  the  reach  of  river  be- 
tween the  foot  of  Murray  Bend  and  the  [Moreau  by  deepening  the  channel  over  a 
short  but  shallow  reach  situated  about  1^  miles  below  Jefi'erson  City.  In  accordance 
with  your  instructions,  tiierefore,  projects  for  that  improvement  were  submitted  un- 
der date  of  February  9, 1892. 

The  natural  head  of  the  reach  is  the  bluff  contact  above  Stanley  Island,  and  the 
improvement  will  finally  have  to  be  extended  to  that  point  to  insure  a  stable  regi- 
men for  the  river  below  ihe  foot  of  Murray  Bend. 

A  plan  of  complete  improvement,  however,  could  not  at  that  time  be  entertained, 
on  account  of  its  sreat  cost. 

It  was  propose<^  in  one  of  the  projects  submitted,  to  concentrate  the  river  in  the 
right-hand  cnnte,  between  Cedar  City  apd  Moreau  River,  by  closing  the  left-hand 
chute  by  the  five  dikes^  A,  B,  C,  D,  and  £ ;  to  counteract  the  effect  of  the  irregular 
shore  line  below  Jefferson  City,  wnich  causes  the  river  to  cross  to  the  head  of  Cedar 
Island,  by  constructing  seven  short  dikes  on  the  water  front  of  the  town;  and  to 
prevent  a  flow  from  the  right  into  the  left  hand  chute^  opposite  the  head  of  Cedar 
island,  by  Dikes  O  and  P. 

This  project  being  approved  in  part  by  the  Commission,  I  received  your  instruc- 
tions to  proceed  witn  the  construction  of  Dikes  O  and  P  when  an  opportunity  for 
doing  so  occurred.    Dike  Q  was  subsequently  added  to  this  group. 

SUtncUird  high  and  low  water, — ^A  temporary  gauge  was  established  at  Ewing  Land- 
ing June  21, 1891,  and  a  permanent  one  just  below  the  mouth  of  Rising  Creek  August 
7.  The  latter  is  known  as  the  Ewing  gauge  and  is  used  as  the  standard  gauge  in 
the  First  Reach.  The  elevations  of  the  planes  of  standard  low  and  high  water  were 
determined  approximately  in  the  summer  of  1891  for  the  Ewing  gauge  a^  108.5  feet 
and  120.8  feet  above  St.  Louis  directrix,  respectively.  During  the  past  ten  months 
a  more  complete  set  of  gauge  readings  was  obtained,  from  which  it  appears  that  the 
elevation  of  standard  high  water  should  be  122  feet.  These  observations  confirm  the 
elevation  of  standard  low  water  as  first  determined,  i.  e„  108.5  feet.  The  method 
employed  for  establishing  the  elevations  of  high  and  low  water  consisted  in  ascer- 
taining, for  all  stages,  the  relations  between  the  Ewing  ^auge  and  the  Jefiersou 
City  gauge.  This  was  done  by  plotting  simultaneous  readings  of  the  two  gauges  as 
ordmates  and  absciss®,  respectively 

As  the  planes  of  high  and  low  water  for  the  Jefferson  City  gauge  were  already 
well  established,  the  corresponding  elevations  on  the  Ewing  gauge  were  obtained 
from  the  relations  between  tne  two  gauges. 

Surveys, — Cross  sections  of  the  river  were  sounded  in  June,  1891,  on  the  line  of  each 
of  the  dikes.  These  and  other  sections  situated  about  halfway  between  the  dikes 
were  frequently  sounded  at  different  stages  of  water  during  the  progress  of  the 
work.  Discharge  measurements  were  made  for  about  every  foot  on  the  gauge  of  the 
different  chutes  formed  by  the  ''tow-head,''  Harlans  Island,  the  middle  bar  opposite 
BarkersviUe,  and  the  middle  bars  between  Cedar  City  and  Moreau  River. 

Borings  were  made  on  twelve  sections  in  the  Missouri  River  above  the  head  of 
Dodds  Island ;  also  on  one  section  in  Osage  Chute  and  one  in  Kat«  Howard  Chute. 

The  computations  of  discharge  measurements  observed  up  to  November  30  and 
drawings  of  the  borings  were  forwarded  to  your  office  under  date  of  February  10, 
1892.  The  discharge  observations  made  this  spring  and  summer  are  forwarded  as  a 
separate  report  to  the  secretary  of  the  Commission. 

A  complete  low-water  survev  was  made  of  the  river  between  Stanley  Island  and 
Fergusons  Landing  in  December,  a  map  of  which  (PI.  v)  is  used  for  reference  in 
this  report.  Surveys  were  also  made  where  extensive  or  important  changes  in  shore 
line  have  occurred  since  December.  These  changes  are  shown  on  tlie  map  for  Har- 
lans Chute  and  the  ''tow-head.'' 

IHkeeon9truoHon. — ^The  design  adopted  for  the  dikes  in  First  Reach  resembles  closelv 
that  followed  at  Kansas  City  and  Harlem  in  1889, 1890,  and  1891,  and  is  fully  do- 
scribed  in  my  reports  for  those  years. 

The  details,  however,  differ  from  those  of  the  dikes  formerly  constructed  in  the 
following  particulars,  viz : 

1st.  In  using  yellow  pine  instead  of  cottonwood  wales  for  bracing  the  dikes  longi- 
tudinally. 

2d.  In  making  the  woven  foot  mat  wider. 

3d.  In  constructing  a  win^  under  the  stream  end  of  each  dike,  extending  down- 
stream 50  to  60  feet,  for  bracing  the  ends  of  the  dikes  against  the  effects  of 'severe 
scour.  The  wings  are  of  the  same  construction  as  double-row  dike,  and  are  placed 
at  right  angles  to  the  dikes. 

4th.  In  making  the  dike  screen  of  largo  poles  instead  of  ordinary  willows. 
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Pile  Hnking  and  driving. — Cottonwood  piles  were  nsed  for  the  dikes  constructed 
prior  to  March  1,  excepting  for  nineteen  bents  at  the  stream  ends  of  the  dikes,  for 
which  white-oak  piles  were  nsed.  After  March  1  piles  of  diiferent  varieties  of  na- 
tive oak  were  procured,  as  thoy  were  found  only  slightly  more  expensive  than  Cot- 
tonwood, although  greatly  superior  materials. 

The  piles  were  sunk  by  the  water  jet  or  driven  either  by  a  Cram  steam  hammer,  a 
steam  pile-<lriver,  or  horse  pile-drivers.  The  water  jet  was  uSed  in  preference  to  the 
other  methoda  where  there  was  sufficient  water  to  float  a  pile-sinker  or  the  materials 
forming  the  ground  could  be  penetrated  by  the  jet,  as  better  speed  could  be  made 
at  less  cost  than  by  the  other  methods  and  a  bettc^r  line  maintnineil  for  the  dike  pile^. 

Three  different  types  of  pile-sinkers  were  used.  These  differed  only  in  the  arrange- 
ment of  the  leads  on  the  cross  boat,  as  follows,  viz :  The  old  type  of  sinker,  with 
derrick,  high  platform,  and  two  sets  of  leads ;  a  three-lead  sinker,  tirst  used  at  Kan- 
sas City  in  1889,  and  a  six-lead  sinker,  which  was  used  for  the  tirst  timean  the  First 
Reach.  The  latter  apparatus  waA  designed  for  working  from  the  shore  outward,  on 
either  side  of  the  river,  with  the  main  boat  lying  against  the  upstream  line  of  piles. 

During  four  consecutive  days,  when  the  three- lead  sinker  worked  continuously  on 
one  dike,  148  piles  were  sunk,  with  a  total  penetration  of  3,468  feet.  The  best  day's 
work  done  by  one  sinker  consisted  in  sinkuig  48  piles,  with  a  penetration  of  1,100 
feet. 

A  Cram  steam  hammer  was  used  for  the  pile  work  on  dikes  9  and  10.  It  was 
mounted  in  a  set  of  leads  52  feet  high,  placed  on  tlie  end  of  a  100-foot  barge.  The 
machine  is  one  of  the  largest  size;  it  has  a  40-inch  stroke,  and  weighs  about  8,400 
pounds.  The  hammer,  or  ram,  weighs  about  D^fyOO  pounds.  The  hammer  was  run 
at  a  speed  of  about  52  blows  per  minute,  with  an  average  stroke  of  88  inches.  When 
no  delay  occurred,  from  parts  of  the  apparitus  breaking,  et-c.,  a  day's  work  consisted 
in  driving  about  31  piles  through  sana  and  gravel,  with  a  total  penetration  of  about 
570  feet. 

The  performance  of  the  machine  was  very  satisfactory.  The  piles  were  driven  to 
a  penetration  of  about  25  feet,  or  until  they  shattered  to  such  an  extent  that  they 
could  not  be  driven  any  farther.  Cottonwood  piles  sometimes  began  to  shatter  after 
receiving  about  tifty  blows  and  attaining  a  penetration  of  only  lOJ  feet,  although 
one  pile  received  420  blows,  getting  a  penetration  of  23^  feet,  before  it  began  to  shat- 
ter.   An  oak  pile  received  814  blows,  penetrating  21^  feet,  before  shattering. 

A  steam  pile-driver  with  a  1,600-pound  hammer,  mounted  on  a  64-foot  barge,  was 
used  to  drive  piles  at  the  shore  ends  of  dikes  and  to  close  gaps  left  between  sections 
of  pile  work  where  there  was  not  enough  space  to  handle  one  of  the  large  pile- 
siimei's. 

Two  horse  pile-drivers,  with  800  and  1,200  pound  hammers,  were  used  during  the 
winter  months  to  drive  piles  for  the  tirst  group  of  dikes  after  it  was  discovered  that 
the  Cram  hammer  could  uot  be  operated  on  account  of  the  boilers  furnished  for  it 
being  too  small.  They  were  unsatisfactory  on  account  of  being  slow  and  expensive, 
and  in  not  being  able  to  give  enough  penetration. 

The  following  table  showH  the  details  of  pile-sinking  and  pile-driving  by  the  above 
methods  on  the  dikes  in  the  First  Reach  during  the  tiscal  year  of  1892. 
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Foot  mattress. — ^As  above  stated,  the  dike  foot  mat  was  made  wider  for  the  dikes  in 
the  First  Reach  than  for  those  oonstnicted  in  the  vicinity  of  Kansas  City.  This 
change  was  considered  advisable^  as  a  greater  scour  was  expected  to  occur  on  ac- 
count of  the  periods  of  high  water  being  longer  than  at  Kansas  City. 

The  widths  of  foot  mat  as  constructed  in  the  First  Reach  are  as  follows,  viz :  For 
single- row  dike,  11  to  15  feet;  for  double-row  dike,  21  to  30  feet,  and  for  triple-row 
dike,  35  to  50  feet.  Where  the  mat  was  made  of  the  lesser  widths,  the  upper  edge 
projected  5  feet  above  the  upper  line  of  piling  in  the  double-row  dike,  and  10  feet 
above  in  the  triple-row  dike.  Whenever  a  wider  mat  was  used,  the  extra  width  was 
eiveu  to  that  part  of  the  mat  above  the  upper  line  of  piles.  At  100  feet  from  the 
stream  end  of  the  pile  work  the  width  of  the  mat  was  gradually  increased  so  as  to 
be  65  or  70  feet  wide  at  the  outer  bent  of  piles,  beyoiid  which  point  it  was  carried 
40  feet.    It  was  also- extended  downstrt^am  around  the  wing. 

While  the  mat  was  under  construction  in  a  swift  current  it  was  prevented  from 
being  turned  under  by  three-eighths  inch  wire  cables  extending  through  it  and 
attached  above  the  surface  of  the  water  to  mooring  piles.  The  latter  were  placed 
above  the  upper  edge  of  the  mat  a  distance  of  about  hve  times  the  depth  of  water 
at  the  dike.  The  mooring  piles  and  cables  were  plaoed  from  20  to  60  feet  apart,  de- 
pending on  the  velocity  of  the  current.  As  it  also  proved  impossible  to  prevent  a 
wide  mat  from  rolling  under  while  being  sunk  in  the  swift  currents  often  encoun- 
tered, another  set  of  cables  was  carried  through  the  mat  and  made  fast  around  the 
mooring  piles  where  the  latter  entered  the  ground,  the  end  of  each  cable  that  was 
wound  around  the  pile  being  forced  to  the  bottom  by  a  pike  pole.  After  this  ar- 
rangement of  anchor  cables  was  introduced  no  difficulty  was  experienced  in  sink- 
ing the  mat,  lying  above  the  piles,  even  and  close  to  the  bottom. 

It  sometimes  proved  difficult  to  get  the  mat  sunk  between  the  dike  piles  without 
excessive  ballasting,  on  account  of  its  binding  against  the  piles.  This  difficnlty  was 
finally  overcome  by  using  a  device  somewhat  similar  to  that  employed  on  the  Atch- 
ison dikes.  This  consisted  in  leaving  openings  in  the  mat  by  weaving  it  around 
barrels  suspended  from  the  piles  by  wire  bales. 

Bracing  dikes. — As  the  (quantity  and  size  of  the  floating  driftwood  in  the  Missouri 
is  greater  below  Grand  River  than  above,  it  was  thought  advisable  to  make  the  dike 
bracing  stronger  than  formerly.  This  was  done  by  usmg  6  by  8  inch  and  6  by  6  inch 
yellow  pine  lumber  for  bracing  the  piles  of  the  outer  150  feet  and  the  main  bodies 
of  the  dikes,  respectively,  instead  ot  the  cottonwood  wales  used  hitherto  for  that 
purpose,  over  the  entire  length  of  dike. 

The  diagonal  and  transverse  braces  are  of  the  same  dimensions  as  employed  in 
former  work ;  also  the  method  of  attaching  them  to  the  piles  by  five-eighths-inch 
drift  bolts  and  three-eighths-inch  cable  Itisnings.  '  * 

Dike  screen. — The  screen  formerly  used  has  not  proved  entirely  satisfactory,  on 
account  of  being  too  weak  and  the  fastenings  not  holding.  The  following  plan  was 
therefore  devised,  viz : 

Sharpened  poles  2^  to  3^  inches  in  diameter,  spaced  about  1^  inches  in  the  clear, 
were  forced  through  the  foot  mat  and  nailed  to  the  upper  face  of  the  downstream 
wales  by  20-penny  or  30-penny  wire  car  nails.  When  the  distance  between  the  foot 
mat  and  the  wales  was  greater  than  10  feet,  and  the  stage  of  water  permitted,  the 

Soles  were  also  nailed  to  4  by  4  inch  pine  stringers,  which  were  spiked  to  the  lower 
ne  of  piling,  halfway  between  the  wales  and  the  foot  mat. 

Group  /. — Pile-sinking  was  begun  on  the  first  group  of  dikes  July  9.  Every  eflPort 
was  made  to  get  it  completed  before  the  stage  of  water  declined  enough  to  make  it  too 
shallow  to  float  the  pile-sinkers  over  the  sand  bars  on  the  line  of  the  dikes. 

The  construction  of  foot  mat  was  begun  August  13.  It  was  desired  to  begin  this 
work  sooner,  but  it  was  impossible  to  get  the  necessary  brush,  as  the  patches  were 
too  muddy  to  use  teams  i^  hauling,  on  account  of  being  overflowed  by  the  preceding 
June  rise.  Between  August  15  and  20  the  river  rose  6  feet.  According  to  the  rec- 
ords of  the  Jefferson  Citj''  gauge,  a  rise  of  such  magnitude  at  this  time  of  the  vear 
was  entirely  unprecedented.  It  was  accompaui ed  by  a  great  deal  of  driftwood,  which 
was  blown  by  a  strong  south  wind  to  the  north  side  of  the  river,  where  it  lodged 
against  the  dike  piles.  As  the  piles  had  not  been  braced,  the  lumber  ordered  for 
that  purpose  not  having  arrived,  about  250  piles  out  of  1,000  that  had  been  sunk 
were  bent  over,  washed  out,  or  broken  off. 

Immediately  after  the  rise  the  river  declined  rapidly  to  a  one-third  stage,  and  left 
the  dike  piles  filled  with  tangled  masses  of  driftwood'  and  surrounded  by  sand  bars 
separatea  by  sloughs  and  shallow  chnt^s.  This  ma<le  it  impossible  to  complete  the 
dilccii  until  the  river  was  frozen  or  there  was  another  high  stage  of  water.  Wherever 
there  was  sufficient  water  to  operate  the  floating  plant,  however,  work  was  carried 
ahead  on  this  group. 

As  it  was  of  the  highest  importance  that  these  dikes  should  be  completed  before 
the  spring  floods  occurred,  it  was  decided  to  finish  them,  if  possible,  during  the 
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winter  and  to  use  tLe  Cram  steam  hammer  for  pile-driviug.  A  party  was  aeoordingly 
organised  early  in  December,  and  quartered  on  three  small  quarter-boats  placed  un- 
der the  stream  end  of  Dike  2.  The  necessary  lumber^  piles,  and  brufOi  were  distrib- 
uted on  the  lines  of  the  dikes,  and  an'augementsmade  £»r  the  purchase  of  stone,  to  be 
delivered  at  the  dikes  from  a  quarry  on  tlie  Callaway  County  side  of  the  river. 

The  Cram  steam  hammer  and  leads  were  also  taken  to  the  bar  and  gotten  ready 
for  service.  The  boiler  purchased  for  operating  the  hammer  now  proved  too  small 
for  that  puipose,  and  a  larger  one  was  procured,  under  a  guaranty  fVom  the  dealer. 
This  latter  boiler  also  proved  too  small. 

As  over  a  month  had  been  lost  in  trying'to  ^t  the  hammer  to  work,  and  very  little 
time  remained  until  the  river  mi^bt  be  expected  to  open,  it  was  decided  not  to  get 
another  boiler,  but  to  drive  the  piles  by  horse  pile-drivers.  lu  the  meanwhile  mat- 
weaving  and  dike-bracing  progressed  as  well  as  could  be  expected  with  unfavorable 
weather  to  contuud  with.  Very  little  mat,  however,  was  ballasted,  as  only  a  small 
quantity  of  the  stone  engagerl  was  furnished  on  account  of  the  almost  impaissable 
condition  of  the  road  between  the  quarry  and  the  dikes. 

*  As  there  appeared  to  be  no  probability  of  getting  the  quantity  of  stone  required 
until  the  river  rose  several  feet  in  the  spring,  several  expedients  were  employed  to 
prevent  the  unballasted  mat  from  floating  wlien  the  river  rose.  These  consisted  in 
burying  the  upstream  edge  of  the  nukt  in  a  deep  furrow,  and  in  spiking  cleats  to  the 
piles  on  top  of  the  mat.  Althoagh  the  latter  device  answered  in  some  cases,  wherever 
scour  occurred  under  the  mat  that  action  was  increased  by  the  mat  floating  on  ac- 
count of  not  being  ballasted.  Work  continued  until  February  8,  when  it  had  to  be 
suspended  for  several  days  on  account  of  a  rise  in  the  river. 

Most  of  the  unused  dike  materials  lying  on  the  ice  and  sand  bars  were  now  gath- 
ered up  and  lashed  on  top  of  the  dikes,  when  another  sudden  rise  occurred,  which  re- 
sulted in  140  feet  of  unballasted  foot-mat  on  Dike  3  being  washed  out.  About  320  feet 
of  unfinished  double-row  dike  on  Dike  1  was  also  damaged. 

Advantage  was  taken  of  tlie  opportunity  given  by  this  rise  to  get  several  barge 
loads  of  stone  to  the  dikes,  wherever  the  water  was  deep  enough,  so  as  to  ballast  the 
foot-mat  that  could  be  readied,  where  this  had  not  already  been  done. 

Another  sharp  rise  occurred  in  Marcli,  which  swept  away  the  320  feet  of  Dike  1  which 
was  damaged  in  February,  but  which  it  had  not  beeu  possible  to  repair  on  account 
of  the  water  being  too  shallow  to  get  plant  and  materials  to  the  dike. 

A»the  part  of  the  dike  that  had  been  breached  was  now  accessible  it  was  rebuilt, 
and  was  cora])leted  just  iji  time  to  avoid  being  again  destroyed  by  another  rise  in  the 
latter  part  of  March.  Dike  3  was  also  completed  at  this  time.  During  the  latter 
rise  about  200  feet  of  double  row  dike  at  the  shore  end  of  Dike  1,  where  the  dike 
crosses  the  bed  of  an  old  slough,  was  washed  out. 

Work  was  resumed  at  the  outer  end  of  Dike  2  April  10,  and  the  dike  completed  to 
within  70  feet  of  its  full  length  early  in  May.  This  practically  completed  the  first 
group  of  dikes,  on  which  no  further  work  was  done  during  the  remainder  of  the  fiscal 
year. 

During  the  extreme  high  stage  of  water  in  April  and  May,  breaches  occurred  near 
the  shore  ends  of  Dikes  2  and  3.  These  breaches  were  through  the  single  and 
double-row  dike  which  was  hurriedly  constructed  in  February  so  as  to  have  the 
dikes  completed  before  the  ice  in  the  Viver  broke  up.  Most  of  the  foot-mat  was  un- 
ballasted, as  it  was  impossible,  as  explained  above,  to  get  the  stone  for  that  purpose. 
The  dike  piles  were  also  driven  by  horse  hammer-drivers,  the  only  means  then 
available,  and  could  not  be  given  very  deep  penetrations.  The  extent  of  dike 
washed  out  in  the  first  group  during  the  extreme  high  water  in  May  was  646  feet  of 
single  row,  685  feet  of  double  row,  and  250  feet  of  triple  row. 

During  the  higher  stages  of  .water  the  upper  end  of  the  "towhead"  was  gradually 
washed  away  (see  Plate  V),  and  about  70  feet  of  Dike  3,  where  it  joined  the  "tow- 
head,"  destroyed. 

Group  II, — ^The  construction  of  the  second  group  of  dikes  was  begun  as  soon  as  it 
was  made  impossible,  by  shallow  water,  to  proceed  further  with  the  first  group. 

It  was  found,  however,  that  piles  could  not  be  sunk  by  the  wateijet  through  the 
bed  of  coarse  gravel,  sand,  and  disintegrated  rock  of  which  the  bottom  is  composed 
at  Dikes  10  and  11.  When  this  was  made  evident,  it  was  decided,  after  consulting 
with  you,  to  procure  a  Cram  steam  hammer  for  driving  the  piles  at  those  dikes,  as 
that  apparatus  appeared  to  be  better  adapted  to  giving  deeper  penetrations  to  the 
Cottonwood  piles,  without  shattering  them,  than  was  possible  with  a  steam  pile- 
driver.  The  hammer,  leads,  and  a  20-horse  power  Lidgerwood  engine  and  boiler 
were  accordingly  purebred  and  driving  begun  in  the  latter  part  of  October. 

The  dikes  were  entirely  completed  to  within  about  150  feet  of  their  proposed  ends 
in  December.  They  were  not  constructed  full  length,  as  it  was  thought  that  by 
doing  so  the  width  of  the  channel  between  them  and  the  "towhead"  would  be  too 
greatly  reduced.    The  ice  was  cut  away  around  the  ends  of  the  dikes  in  the  latter 


3300   KEPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMY. 

part  of  January,  and  went  out  without  injury  to  them  when  the  river  opened.  Dur- 
ing the  recent  high  water  these  dikes  were  subjected  to  as  severe  a  test  from  that 
source  as  can  ever  be  expected,  without  damage. 

Group  III. — ^The  construction  of  Dikes  13, 13a.  136,  and  14,  of  the  third  group,  was 
begun  August  29,  and  continued  until  the  early  part  of  December,  at  wliich  time 
work  was  suspended  on  account  of  the  extreme  low  stage  of  water.  Work  was  re- 
sumed in  the  latter  part  of  March,  and  the  dikes  completed,  excepting  200  feet  of 
screen  on  Dike  14,  early  in  April. 

The  construction  of  Dikes  16  and  17  wa«  be^un  in  the  latter  part  of  March,  but 
work  on  them  had  to  be  suspended  early  in  Apnl  on  account  of  the  high  water. 

During  the  rise  in  the  rivAt  that  occurred  between  March  7  and  15,  a  breach  of 
about  150  feet  was  made  through  the  middle  of  Dike  13.  Sections  sounded  on  the  line 
of  the  dike,  before  the  breach  occurred  and  immediately  afterwards,  are  shown  on 
Plate  IX.  It  appears  from  these  Hections  that  the  breach  is  situated  where  there  had 
been,  on  June  4, 1891,  a  well  defined  channel. 

When  the  dike  was  constructed  in  September,  the  current  at  that  part  of  the  river 
was  very  sluggish,  in  consequence  of  which  the  channel  was  filled  up  with  very  fine 
sediment. 

It  is  Q£obable,  notwithstanding  the  conditions  described,  that  the  dike  would  not 
have  b)l^  damaged  if  those  in  Group  I  couUl  have  been  completed  before  the  river 
rose  in  March.  During  that  rise,  however,  a  section  of  foot-mat  washed  out  from 
Dike  3  and  lodged  on  Dike  13.  Fragments  of  broken  dikework  from  Dikes  1  and  3 
and  an  immense  (quantity  of  driftwood  accumulated  against  the  section  of  mat  and 
along  the  upper  side  of  the  dike,  making  a  dam,  tlirough  the  upper  part  of  which 
there  was  practically  no  escape  for  the  water.  In  consequence  the  cuirent  was  de- 
flected to  the  bottom,  and  scour  took  place  around  some  of  the  piles,  until  they  did 
not  have  sufficient  penetration  left  to  witlistand  the  pressure  against  the  dike. 

During  the  extreme  high  water  between  May  10  and  15  the  bank  behind  Dike  ISb 
was  cut  away  for  about  125  feet.  No  damage  was  done  to  the  dike,  however,  ex- 
cepting to  wash  out  the  mat  at  the  shore  end.  The  cause  of  this  occurrence  is  very 
obscure.  It  happened  while  the  dike  was  entirely  covered  by  water.  With  the  ex- 
ception of  the  breach  in  Dike  13,  the  dikes  in  the  third  group  are  in  perfect  con- 
dition. 

Ckdar  Island  dikes, — ^When  work  was  saspended  at  Dikes  16  and  17  one  of  the  con- 
struction parties  was  moved  to  the  head  of  Cedar  Island  and  work  begun  at  Dike  O 
April  19.    A  second  party  began  work  at  Dike  P  Ai^ril  29. 

All  necessary  preparations  nad  now  been  made  and  the  organization  of  the  parties 
perfected,  so  that  it  was  expected  to  carry  on  work  rapidly  and  economically.  Stormy 
weather  and  almost  constant  rains,  however,  interfered  and  prevented  satisfactory 
progress  being  made. 

On  account  of  a  rapid  downstream  movement  of  the  crossing,  and  the  bars 
above  and  below  it  opposite  the  head  of  Cedar  Island,  it  became  evident  that,  if 
Dikes  O  and  P  were  constructed  as  planned,  they  would  lie  entirely  across  the  lower 
end  of  a  large  chaimel  which  had  been  formed  within  a  few  weeks,  as  above  de- 
scribed*  It  was  therefore  decided,  in  a  consultation  with  yon  on  May  2,  to  com- 
plete only  about  800  feet  of  Dike  O,  to  change  the  plan  of  Dike  P  by  making  the 
outer  1,000  feet  normal  to  the  direction  of  the  current  on  the  crossing,  and  to  con- 
struct another  dike  (Q)  1,000  to  2,000  feet  below  Dike  P. 

On  the  night  of  May  4  the  river  rose  2  feet,  bringing  a  large  quantity  of  very 
heavy  driftwood  and  large  sawlogs,  which  gathered  against  Dike  O.  Ever^  effort 
was  made  to  get  the  foot-mat  sunk  and  the  piles  braced,  but  with  only  partial 
success,  and  several  hundred  feet  of  unfinished  dike  were  lost.  The  construction  of 
Dike  Q  was  carried  on  until  May  9,  when  it  was  suspended  on  account  of  the  extreme 
high  water,  as  it  was  evident  that  by  attempting  to  proceed  any  further  a  great  risk 
would  be  incurred  of  losing  more  work. 

During  the  past  year  the  fall  has  proved  the  most  favorable  season  for  dike  con- 
struction, and  spring  the  most  unfavorable.  During  the  former  work  was  not  inter- 
fered with  to  any  great  extent  by  rain  or  stormy  weather,  and  the  chan^  in  stage 
of  water  was  gradual,  whereas  during  tht)  latter  season  the  reverse  conditions  pre- 
vailed. 

The  work  done  during  the  winter  has  been  very  expensive  on  account  of  having  to 
subsist  the  working  parties  at  times  when  they  could  not  work  on  account  of  ex- 
treme'cold  or  stormy  weather,  also  on  account  of  having  to  transport  construction 
materials  by  teams  or  carry  them  by  hand. 

The  extent  of  the  dike  work  constructed  in  first  reach  is  given  in  the  following 
table: 
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Table. 


Number 
or  letter 
of  dike. 

Lengths  in  feet. 

Groap. 

Single 
row. 

Double 
row. 

Triple 
row. 

Totals. 

In  dikes. 

In  groups. 

I 

1 

2' 

8 

864 
100 
280 

*1,764 

1,258 

460 

885 
1,476 
2,400 

8,183 
2,833 
8,140 

Totals 

1,244 

8,472 

4,760 

9,476 

II 

9 
10 
11 

46 
60 

294 
480 
626 

830 
640 
686 

Totals 

165 

1,400 

1,566 

13 

13a 

136 

14 

16 

17 

TTT. 

767 
016 
060 
1,031 
207 
120 

767 
916 
1,020 
1.001 
207 
120 

60 
60 

Totals 

120 

4,001 

4,121 

0 
P 

Q 

Odur  Island . 

245 
660 

246 
660 
889 

380 

T^itals 

380 

896 

1,284 

Total 

16,446 

*  Includes  the  820  feet  destroyed  and  reoonstructed  in  March. 

The  following  statements  give  the  details  of  cost  and  extent  of  each  class  of  work 
for  single,  double,  and  triple-row  dike  in  each  group  constructed  in  the  First  Reach 
during  the  fiscal  year  ending  June  30;  1892 : 

Statement  of  coat  and  extent  of  toork  in  Group  L 


Sitent  of  work  and  qnantitios  of  materials  in  1,244  linear  feet 

single-row  dike. 


Sinking  5  dike  piles  by  Jet : 

Labor  and  subsistence 

Sbushelsooal 

178  linear  feet  oottonwood  pile.s . 


IMving  140  dike  piles  by  horse  driver : 

Labor  and  subsistence 

2,159  linear  feet  cotton  wood  pilu8 . . . 


Weaving  18,090  square  feet  of  foot  mat: 

Labor  and  subsistence 

110  cords  brush 


Ballasting  13,375  square  foet  of  foot  mat: 

Labor  and  subsistence 

75  oubio  yards  of  stone 


Bradne  1,244  linear  feet  of  dike: 

Labor  and  subsistence 

10  pieces  4  by  6  inches  by  22  feet  piiie  Inmbrr  —  440  feet,  B.  M . . 
48  pieces  6by  6  inches  by  26  feet  pine  lumber  =  3,744  feet,  B.  M. 
470  pounds  f-inch  square  iron 


Soreening  1,209  linear  feet  of  dike : 

Labor  and  subsistence 

45  oords  brush 

97  pounds  8  by  |  inch  spikes  . . . 
134  pounds  20>penny  wire  nails. 
60  pounds  80-penny  wire  n^dls. . 


Cost  of  1,244  linear  feet  single-row  dike 


Prices  of 
materials. 


$0.10844 
.095805 


.095805 


2.65622 


1.02348 


20.44856 

21.72488 

.01021 


2.65622 

.024 

.03025 

.03025 


Cost  of 

each  class 

of  work. 


17.38 

.87 

16.57 


81&26 
206.85 


204.15 
292.18 


64.70 
76.76 


70.61 
9.00 

81.84 
9.03 


109.00 

119.68 

.65 

8.75 

L82 


Total. 


$24.82 


526.  U 


496.88 


181.65 


160.88 


294.76 


1,642.64 
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Extent,  of  work  and  qaantitios  of  materials  in  3,472  linear  feet 

double-row  dike. 


Sinking  286  dike  piles  by  Jet: 

Labor  and  Bubaistence i. 

435  buahels  ooal 

84  pounda  7  by  i  Inch  spikes 

9,019  linear  feet  oottonwood  piles. 


Prices  of 
materials. 


Ddyine  10  dike  piles  by  Cram  hammer: 

Laioor  and  subsistence 

18  bnstiels  ooal 

854  linear  feet  oottonwood  piles 


BrlTing  84  dike  piles  by  steam  driver : 

LaBor  and  subsistence 

155|  bushels  coal 

2,414  linear  feet  oottonwood  piles . . 


DziTinff  232  dike  piles  by  horse  driver : 

Labor  and  subsistenoe 

4,321  linear  feet  cotton  wood  piles. . . 


Weaying  76,165  square  feet  of  foot  mat: 

Labor  and  subsistence 

445.73  oords  brush 


Ballasting  07,895  square  feet  of  foot  mat: 

Labor  and  subtustenoe 

487.0  onbio  yards  stone 


Bracing  8,472  linear  feet  of  dike : 

Labor  and  subsisteuco 

834  pieces  4  by  0  inches  by  12  feet  nine  lumber  j=.8, 016  foet,  B.  M. 
040  pieces  4  by  6  inches  by  15  ana  16  feet  pine  lumber  =  19,380 

feet,B.M 

58  pieces  4  by  6  inches  by  22  feet  pine  lumber  =  2,552  feet,  B.  M. 
204  pieces  6  by  6  inches  by  26  feet  pine  lumber  =  15, 912  feet,  B.  M. 
4  pieces  0  by  8  inches  by  26  feet  pine  lumber = 416  feet,  B.  M . . . 

4,008  pounds  i-inch  square  iron 

589  pounds  8  by  |  incn  spikes 


Lashing  3,152  linear  feet  of  dike: 

Labor  and  subsistence 

7,568  linear  feet  }-inch  wire  cable. 


Screening  1,774  linear  feet  of  dike: 

Labor  and  subsistenoe 

05  wales ,.. 

00  cords  brush 

05  pounds  8  by  4  inch  spikes 

108  pounds  20-penny  wire  nails. 
87  pounds  30-penny  wire  nails. . 


Cost  of  8,472  linear  feet  of  double-iow  dike. 


$0.10844 
.03 
.095805 


.10844 
.095805 


.10844 
.095805 


.095805 


2.8S022 


1.0234B 


18.93063 

19.057 
20.44860 
21.72488 
24.83030 

.01921 

.024 


.0U832 


.834 
2.05022 
.024 
.03025 
.03025 


Cost  of 

each  class 

of  work. 


$391.99 

47.17 

2.52 

950.29 


10.94 

L41 

88.91 


248.75 

10.89 

231.28 


007.77 
413.97 


808.04 
1,183.90 


278.11 
447.89 


320.  U 
«15L80 

380.95 
^2.18 

345.09 
10.34 
70.99 
14.14 


78.09 
89.78 


247.98 
64121 

199.37 
1.50 
6.08 
2.03 


Total. 


$1,89L97 


62.20 


498. 9S 


1,02L74 


1,992.00 


720.00 


1,358.20 


108.47 


470.88 
7,078.39 
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Stutewenl  of  co9t  and  extent  of  work  in  Group  I — Continued. 


Extent  of  work  and  qnantitiee  of  materials  in  4,760  linear  feet 

triple-row  dike. 


Binkinff  1,673  dike  piles  by  jet: 

Labor  and  subsistence 

,     2,647  bushels  coal 

353  pounds  7  by  1  inch  spikes 

110  poands  §-incn  round  iron 

40',  734  linear  feet  cotton  wood  piles. 

8,626  linear  feet  native-oak  piles . . . 

4,962  linear  feet  white-oak  piles  . . . 


Brivlns  16  dike  piles  by  Grant  Iiammer: 

Labor  and  suDsistence 

20  bushels  coal 

681  Unear  feet  Cottonwood  piles 


^Mving  122  dike  piles  by  steam  driver: 

Labor  acnd  subsistence 

226  bushels  coal 

8,310  linear  feet  cottonwood  piles.. . 
662  linear  feet  natire-oak  piles 


Drivine  860  dike  piles  by  horse  driver: 

Labor  and  subsistence 

6,570  linear  foot  cottonwood  piles. . 


Slnkinff  24  mooring  piles  by  jet: 

Labor  and  subsistence 

02  bushels  coal 

730  linear  feet  cottonwood  ])ile8. 
204  linear  feet  native-oak  piles  . 


Drivinff  Smoorine  piles  by  steam  driver: 

Labor  and  subsistenoe 

60  bushels  coal 

160  linear  feet  cottonwood  piles 

136  linear  feet  native-ook  piles 


Weaving  223,548  square  feet  of  foot  mat : 

Labor  and  subsistence 

1,3384  cords  brush 

8,984  linear  feet  f -inch  wire  cable 

403  pounds  No.  10  wire 


Ballasting  163,291  square  feet  of  foot  mat: 

Labor  and  subsistence , 

1,366.18  cubic  yards  stone 


Prices  ot 
materials. 


Bracing  4,760  linear  feet  of  dike : 

Labor  and  subsistence 

2,608  pieces  4  by  6  inch,  by  15  and  16  feet  pine  lumber =78,740 

fe6t,B.M , 

783  pieces  4  by  6  inch  by  22  feet  pine  lumber  =  34,892  feet.  B.  M, 
631  pieces  6  by  6  inch  by  26  feet  pine  lumber=49,218  feet.  B.  M. 

13, 150  pounds  ff-i  nob  square  iron 

1,890  pounds  8  by  I  inch  spikes 


Lashing  4,488  linear  feet  of  dike : 

Labor  and  subsistence 

26,725  linear  feet  |-inch  wire  cable. 


Screening  4,216  linear  feet  of  dike : 

I«abor  and  subsistence 

86  pieoeB  4  by  4  inch  by  17  feet  pine  lumber = 793  feet,  B.  M 

160  cords  brush 

110  pounds  8  by  i  inch  spikes 

858  poands  20-penny  wire  nails 

'  pounds  80-p6nny  wire  nails 


Cost  of  4,760  llsiear  feet  of  triple-row  dike 


$0.10844 
.03 
.025 
.095805 
.11148 
.19951 


.10844 
.005805 


,10844 

,095806 

11148 


.005806 


.10844 
.095806 
.  11148 


.10844 

.095805 

.11148 


2.65622 
.  011832 
.0300 


L 02348 


19.657 
20.44856 
21. 72488 

.01921 

.024 


.011832 


19.9809 
.834 
2.65622 
.024 
.03025 
.03026 


Cost  of 

each  class 

of  work. 


$2,495.70 

276. 17 

10.59 

2.72 

4, 761. 79 

404.25 

841.11 


25.39 

2.17 

60.87 


656.84 
24.60 

317.11 
62.66 


1,643.00 
629.46 


102.61 

9.98 

60.94 

22.74 


40.72 

5.42 

15.33 

16.16 


2,403.18 

3, 565. 37 

106.30 

12.46 


668.86 
1,398.29 


1,744.38 

1,547.79 
713. 49 

1, 069. 25 

252.87 

46.36 


266.78 
304.88 


689.18 

15.84 

202.66 

398.43 

2. 

10. 

8.62 


i!64 
).6r 


Total. 


$8,795.33 


78.48 


96L10 


2,173.36 


205.17 


76.63 


6,077.30 


2,067.15 


5,373.13 


67L16 


1,228.09 


27,606.81 
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StatevMnt  of  cost  and  extent  of  work  in  Group  II, 


Extent  of  work  and  qaantitdeB  of  materials  in  165  linear  fcMst  of 

double-tow  dike. 


Brivine  82  dike  pllee  by  Cram  hammer. 

Labor  and  sobsistenoe 

43  buffhela  ooi^ 

864  linear  feet  cotton  wood  ]iiles 

868  linear  feet  native  oak  piles 


Weaving  12,000  square  feet  of  foot  mat: 

Labor  and  sabsistence 

74.72  oords  brash 


Ballasting  12,000  square  feet  of  foot  mat: 
Labor  and  subsistence 


185  cubic  yards  stone. 


Bracing  106  linear  feet  of  dike: 

Labor  and  subsistence 

15  pieces  4  by  6  inches  by  12  feet  pine  lumber  =  360  feet,  B.  M . . 
30  V>ieoeft  4  by  0  inches  by  15  and  16  feet  piiio  lumber =060  feet, 

B.  M.... 

10  pieces  0  by  8  inches  by  26  feet  pine  lumber  :=  1.040  foot,  B.  H 

203  pounds  f-inch  so  uaro  iron 

58  |K>unds  8  Dy  I  incn  spikes 


Lashing  105  linear  feet  of  dike: 

Labor  and  subsistence 

426  linear  feet  |-inoh  wire  cable 


Screening  105  linear  feet  of  dike : 

Labor  and  subsistence 

17  cords  brush 

7  pounds  8  by  I  inch  spikes — 
34  pounds  20-penny  wire  nails. 
9  pounds  30-penny  wire  nails. . 


Cost  of  165  linear  feet  double-row  dike. 


Prices  of 
materials. 


fO.  10844 
.005805 
.  11148 


2.05022 


L 02848 


18.93053 

10.057 
24.83830 

.01021 

.024 


Cost  of 

each  cla«8 

of  work. 


$64.19 

4.66 

33.91 

96.77 


135.46 
198.47 


. 011832 


2.65622 
.024 
.03025 
.03025 


5L61 
189.34 


6.76. 
6.81 

18.87 

25.83 

3.96 

L39 


4.42 
5.04 


25.16 
46.16 

.17 
L03 

.27 


Tot*L 


$189.53 


333.92 


240.95 


63.00 


9.46 


71.79 
909.25 
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Statement  of  C09i  and  extent  of  work  in  Group  II — Coutiniied. 


Bxtent  of  work  and  qaautities  of  raateriaU  in  l,iOO  linear  feet 

triple-row  dike. 


Sinking  86  dike  piles  by  jet: 

Labor  and  sabsistence 

120baiihels  coal 

SOponnda  7  by  }  inch  spikes  . . . 
887  linear  feet  cotton  wood  pilea. 
2,173  linear  feet  white-oak  piles. 


Drivinfl^  462  dike  piles  by  Cram  hammer : 

Labor  and  sabsistence 

617  bushels  coal 

100  bnshels  "  Big  Muddy"  coal 

11,072  linear  feet  oottonwood  piles. . . 

484  linear  feet  native-oak  piles 

4,099  linear  feet  white^Mik  pilea 


Driving  3  dike  piles  by  horse  driver: 

Labor  and  subsistence -. 

56  linear  feet  cottonwood  piles  .  ■  ■ 


Sinklne  12  mooring  piles  by  Jet: 

Labor  and  sabsistence 

46  bushels  coal 

420  linear  feet  cottonwood  piles 


Weaving  70,500  square  feet  of  foot  mat: 

Labor  and  su  osistence r . 

422conls  brush 

7,000  linear  feet  |-inch  wire  cable 

303  pounds  No.  10  wire 


Ballasting  64,639  square  feet  of  foot  mat: 

Labor  and  subsistence 

540  cubic  yards  stone 


Bracing  1,400  linear  feet  of  diie: 

Labor  and  subsistence 

756  pie<!es  4 by  6  inch  by  15  and  16  feet  pine  lumber  =22,680  feet, 

B.M 

180  piecea4 by  6 inches  by  22  feet  piuo  lumber  =  8,316  feet, B.  M 
125  pieces  6  by  einches  by  26  feet  pine  lumber  =  9,760  feet,  B.  M 
60  pioces  6  by  S-inches  by  26  foot  pine  lumber  =  6,240  feet,  B.  M. 

8jl20  pounds  |-inch  square  iron 

799  pounds  8  by  i  inch  spikes 


Lashinff  1,400  linear  feet  of  dike: 

Labor  and  subsistence 

7,014  linear  leot  ft-inoh  wire  cable 


Screening  1,400  linear  feet  of  dike : 

^  Labor  and  subsistence 

46  pieces  4  by  4  inch  by  17  feet  pine  lumber  _  1,043  feut.  B.  H 

60  cords  brush 

61  pounds  8  by  i  inch  spikes 

154  pounds  20-penny  wire  nails 

69  pounds  30-penny  wire  nails 


Goat  of  1,400  linear  feet  triple-row  dike. 


Prices  of 
materials. 


$0^10844 
.03 

.095805 
.16951 


.10844 

.166 

.096805 

.11148 

.16051 


.095805 


.10844 
.095805 


2.66622 
.011882 
.0309 


1.02348 


19.657 
20.44856 
21.72488 
24.83636 
.  01921 
.024 


.011832 


19.9809 
2.65622 
.024 
.03025 
.03025 


Cost  of 

each  class 

of  work. 


$126.80 

13.96 

.90 

83.06 

868.36 


782.2] 

66.90 

16.60 

1,060.77 

48.39 

847.88 


12.90 
6.86 


61.26 

4.99 

40.24 


758.63 

1,120.92 

82.88 

9.37 


264.77 
562.60 


476.46 

445.82 
170.05 
211.82 
154. 98 
59.94 
19.18 


72.75 
82.98 


196.25 
20.84 

159.37 
L46 
4.66 
2.09 


Total. 


$693.08 


2,822.26 


18.26 


96.40 


1,971.76 


817.46 


1,538.24 


156.73 


884.67 


8,897.93 
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Statement  of  cost  aiul  extent  of  work  In  Group  JII. 


Extent  of  work  and  qnantitfes  of  materials  in  120  linear  feet 

double-row  dike. 


Sinkinff  62  dike  piles  by  Jet: 

Labor  and  snbsistence 

78i  bushela  coal 

22  pounds  7  by  |  inch  spikes 

1,803  linear  feet  cotton  wood  piles. 


Drivine  12  dike  piles  by  Cram  hammer : 

Labor  and  Hubsisiouce 

16  bushels  coal 

198  linear  feet  cottonwood  pile« 

217  linear  feet  white-oak  piles 


Weaving  B,G98  square  feet  of  foot  mat: 

Labor  and  suosistcnce 

67j^  oords  brush 


Ballasting  8,400  square  feet  of  fo^t  mat: 

Labor  and  subsistence 

I        62^  cubic  yards  stone 


Bracing  120  linear  feet  of  dike: 

Labor  and  subsistence 

12  pieces  4  by  6  inches  by  12  feet  piuo  ItinibtT  =  288  foot,  11.  M . 
24  pieces  4  by  6  inches  by  15  and  16  feet  pine  lumber  ■=r  7u8  feet, 

B.  2ff 

8  pieces  6  by  8  inches  by  28  feet  pine  lumber  =  832  feet,  B.  M  . 

'^  123  pounds  {-inch  square  inm 

42 pounds 8  by |inch spikes 


Prices  of 
materials. 


$0.10844 
.03 
.005805 


.10844 

.095805 

.16951 


2.65622 


1.02348 


Lashing  120  linear  feet  of  dike: 

Labor  and  subsiRt<ence 

276  linear  feet  §  inch  wire  cable 


Screening  120  linear  feet  of  dike: 

Labor  and  subsistence 

12  cords  brush 

4  pounds  8  by  I  inch  spikes — 
6  pounds  2(}-penny  wire  nails . . 
28  pounds  30-penny  wi^  nails. 


Coat  of  120  linear  feet  double-row  dike 


18.93653 

19.657 
24.  83636 

.01921 

.024 


011832 


2. 65622 
.024 
.03025 
.03023 


Coat  of 

each  class 

of  work. 


$71.27 

a  48 

.66 

172.75 


20.32 

1.74 

18.97 

86.79 


104.26 
152.73 


89.72 
63.97 


4.60 
6.46 

15.10 
20.66 

2.38 
LOl 


2.86 
3.26 


16.77 

31.88 

.10 

.18 

.85 


Total. 


$253.16 


77.82 


256.99 


103.69 


49.10 


6.12 


49.78 


796.66 
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Staienieni  of  0O9i  and  extent  of  work  in  Group  ///-—Continued. 


Bztent  of  work  and  quantities  of  materiala  in  4,0:^1  linear  feet 

triple-row  dike. 


Sinking  1,405  dike  piles  by  jet: 

Laoor  and  subsistenoe 

2,139  bnshelB  coal 

178  pouBds  7  by  I  inch  spikes 

677  pounds  8  by  |  inch  spikes 

90  pounds  §-inch  round  iron 

88,774  linear  feet  oottonwood  piles. 
4,017  linear  feet  native-oak  piles . . . 
6,303  linear  feet  white-oak  piles  . . . 


DriTing  59  dike  piles  by  steam  driver: 

Labor  and  subsistence 

109  bushels  coal 

1,453  linear  feet  oottonwood  piles. . 
429  linear  £eet  native-oak  piles 


Sinking  11  mooring  piles  by  jet: 
~  fcbo; 


Labor  and  subsistence 

42bnsh«ls  coal 

388  linear  feet  oottonwood  piles 


Weaving  152,636  sQcare  feet  of  foot  mat : 

Labor  and  subsistence 

919  cords  brush 

6,700  linear  feet  f -inch  wire  cable 

403  pounds  Ko.  1 0  wire 


Ballasting  152,636  square  feet  of  foot  mat: 

Labor  and  subsistence 

1,505.19  cubic  yards  istone 


Bracing  4,001  linear  feet  of  dike: 

Labor  and  subsistence 

1,952  pieces  4  by  6  inches  by  15  and  16  feet  pine  lumber  =  58.822 
feet,B.M 


188  ^ces  4  by  6  inches  by  22  feet  pine  lumber  =  21,472  feet, 


B. 


532  pieces  6  by  6  inches  by  26  feet  pine  lumber  =  41,496  &et, 

B.  M 

203  wales : 

8,750  pounds  |-inch  square  iron 

1,950  pounds  5  by  |  inch  spikes 


Prices  of 
materials. 


$0.10844 
.03 

.02452 
.025 
.095805 
.11148 
.16951 


.10844 

.095805 

.1U48 


.10844 
.095805 


2.65622 
.011832 
.0309 


1.02348 


19.657 

20.44856 

21.72488 
.834 
. 01921 
.024 


Lashing  3,964  linear  feet  of  dike : 

Labor  and  subsistence ^ 

18,197  linear  feet  f-inch  wire  cable. 

Screening  8,280  linear  feet  of  dike : 
Labor  and  subsistence 


.011832 


100  pieces  4  by  4  inches  by  17  feet  pine  lumber  =  2,267  feet, 

97  wales 

110|  cords  brush 

101  pounds  8  by  ^H^oh  spikes 

161  pounds  20-penny  wire  nails 

852  pounds  30-penny  wire  nails 


Coat  of  4,001  linear  ftet  triple-row  dikes 


19.9809 

2. 65622 
.024 
.03025 
.03025 


Cost  of 

each  class 

of  work. 


$2, 096. 89 

231.92 

5.34 

16.60 

2.23 

3,714.77 

447.84 

1,068.43 


269.28 
11.82 

139.20 
47.82 


46.97 

4.55 

87.17 


1, 651. 62 

2, 441. 08 

79.26 

12.45 


786.43 
1, 540. 56 


1,239.06 

1,156.26 

439.07 

901.50. 

169. 30 

168.09 

46.80 


188.71 
216.81 


45&48 

46.80 

80.90 

293.51 

2.42 

4.87 

10.64 


Total. 


$7,583.02 


468.12 


88.60 


4,184.41 


2,276.99 


4,120.06 


404.02 


896.13 


20,021.46 
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Statement  of  cost  and  extent  of  work  in  Cedar  Island  group. 


Extent  of  work  and  quantitiea  of  materials  in  n89  linear  feet  double- 
row  dike. 


Sinking  80  dike-piles  by  Jet: 

Labor  and  subsistence 

122  bushel?  coal 

80  pounds  8  by  f -inch  spikes 

2,522  linear  feet  native  oak  piles. 

Sinking  15  mooring-piles  by  Jet: 

Labor  and  sabsistence 

68  boshelB  coal 

507  linear  feet  native  oak  piles  . . 


Weaving  13,770  square  feet  of  foot-mat: 

Labor  and  subsistence 

81.55  cords  brush - 

2,600  linear  feet  |-incb  wire  cable. . . 


Ballasting  13,770  square  feet  of  foot-mat: 

Labor  and  subsistence 

320.79  cubic  yards  stone 


Bracing  389  linear  feet  of  dike: 

Labor  and  subsistence '. , 

80  pieces  4  by  6  inches  by  15  and  16  feet  pine  lumber  =s  2,560 

feetB.M 

20  pieces  4  by  6  inches  by  22  feet  pine  lumber  =  880  feet  B.  M. . 
40pieoes  6  by  6  inches  by  28  feet  pine  lumber  s  3,120  feet  B.  M. . 

48y  pounds  f -inch  square  iron 

8it  pounds  8  oy  i^lncn  spikes 


Laahing  389  linear  feet  of  dike : 

Labor  and  subsistence 

1,000  linear  feet  |-inoh  wire  cable . 


Cost  of  389  linear  feet  double-row  dike 


Prices  of 
materiaJa. 


$0. 10844 
. 02452 
.11148 


10844 
11148 


2.85022 
.011832 


1.02348 


19.657 
20. 44858 
2L  72488 
.01921 
.024 


.  011832 


Cost  of 

each  dass 

of  work. 


$109.64 

18.22 

1.47 

281.18 


64.06 

6.29 

66.52 


14a  03 

216. 61 

80.78 


58.40 
225.97 


40.88 

50.32 

17.99 

67.78 

9.36 

1.66 


10.37 
1L83 


0    UiL 


$405.49 


126.87 


895.40 


282.37 


187.00 


22.20 

1.420.32 


Extent  of  work  and  quantities  of  materials  in  895  linear  feet  triple- 
row  dike. 


Prices  of 
materials. 


Sinking  530  dike-piles  by  jet: 

Labor  and  snosistence 

807  bushels  coal 

388  poun'ls  8  by  f-lnoh  spikes 

1,041  linear  feet  cotton  wood  piles. 
17,777  linear  feet  native  oak  piles. 

Sinking  50  mooring-piles  by  Jet: 

Labor  and  subsistence 

1,462  linear  feet  Cottonwood  piles. 

192  bushels  coal 

275  linear  feet  native  oak  piles  . . . 


$0.10844 
.02452 
.095805 
. 11148 


Weaving  63,830  square  feet  of  foot-mat: 

Labor  and  sabsistence 

382  cords  brush 

9,300  linear  feet  |-inch  wire  cable... 


.095805 
.10844 

.  11148 


BaUaating  50,750  square  feet  of  foot-mat: 

Labor  and  subsistence 

496  cubic  yards  stone 


Bracing  858  linear  feet  of  dike: 

Labor  and  subsistence 

845  pieces  4  by  6  inches  by  15  and  16  feet  pine  lumber  =  11,040 

feetB.M , 

86  pieces  4  by  6  inches  by  22  feet  pine  lumber  =  3,740feet  B.  M . . 
100  pieces  6  by  6  inches  by  26  feet  pine  lumber  ==7,800  feet  B.  M . . 

Llw)  pounds  ft-inch  sq  uare  i  ron , 

228  pounds  8  by  |-inon  spikes 


TiHahing  663  linear  feet  of  dike: 

Labor  and  subsistenoe 

8,190  linear  feet  f-inch  wire  cable. 


Oott  of  89S  linear  feet  triple-row  dike. 


2.65622 
.011832 


1.02348 


19.657 
20.44856 
21.  72488 
.  01921 
.024 


.011832 


Cost  of 

each  class 

of  work. 


$790.64 

87.50 

9.61 

99.73 

1,981.80 


Total. 


$2,909.18 


213.66 

140.  a? 

20.82 

30.06 


686.19 

1, 014. 88 

110.04 


207.88 
609.69 


219.88 

217.02 
78.48 

109.45 

22.67 

6.47 


38.08 
87.74 


406.11 


1,810.91 


717.57 


710.  «7 


70.88 
6,884.06 
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B^mS  of  0O9t  of  dike  construction  in  Firat  Reach. 

Group  I : 

1,244  linear  feet  8iDgle-row  dike $1,642.54 

3,472  linear  feet  double-row  dike 7,678.39 

4,760  linear  feet  triple-row  dike 27,606.81 

Leveling  sand  bar  to  operate  Cmm  baininer 218. 32 

Moving  Cram  hammer  to  and  f^om  d  i  ke8 674. 87 

Net  cost 37,820.93 

Administration 1, 153. 67 

,OflBice  and  miscellaneous  expenses 2, 008. 44 

Current  care  of  plant  in  service i 1, 337. 73 

•  Rope  and  otber  supplies 644. 12 

Services  of  steiiiners  MtluninUy  Sahrina,  and  Voria 2, 129. 06 

Service  of  towboat  Wm.  Stone 10,276.05 

Total $55,370.00 

Group  II : 

165  linear  feet  double-row  dike 909.25 

1,400  linear  feet  triple-row  dike 8,397.93 

Net  cost 9,307.18 

Administration 283. 91 

Office  and  miseellaueous  expenses 494. 20 

Current  care  of  plant  in  service 329. 18 

Rope  and  other  supplies 158. 52 

Service  of  steamore  MelimnOj  Sabnnat  and  Doris 523. 93 

Service  of  towboat  fVm.  Stone 2,528.81 


Jm 


Total 13,625.73 

Group  III : 

120  linear  feet  double-row  dike 796.66 

4,001  linear  feet  triple-row  dike 20,021.45 

Net  cost 20,818.11 

Administration 635.04 

Office  and  miscellaneous  expenses 1, 105. 52 

Current  care  of  plant  in  service. .  .• 736. 34 

Rope  and  other  supplies 354. 56 

Service  of  steamers  Melusina,  Sabrina,  and  Do}Ha 1, 171. 86 

Service  of  towboat  Wm,  Stone 5, 656. 36 

Total 30,477.79 

Cedar  Island  group : 

389  linear  feet  double-row  dike 1, 420. 32 

895  linear  feet  triple-row  dike 6,684.06 

Net  cost 8,104.38 

Administration 247.22 

Office  and  miscellaneous  expenses 430. 32 

Current  care  of  plant  in  service 286. 67 

Rope  and  other  supplies 138. 02 

Service  of  steamers  Melusina,  Sabrina,  and  Doris 456. 25 

Service  of  towboat  Wm.Stone 2,201.98 

Total 11,864.84 

Total  cost  of  dike  construction  in  First  Reach Ill,  338. 36 

Besults  of  improvement  works. — The  following  results  have  thus  far  been  accom- 
plished by  the  dikes  in  First  Reach,  viz :  In  Group  I  the  proposed  channel  section 
nas  been  deepened  between  the  Moreau  River  and  the  "  towhead,''  and  the  left-hand 
chute  at  the  **towhead"  closed  below  a  stage  of  about  115  feet.  As  a  direct  conse- 
quence of  this  latter  change,  the  direction  of  flow  has  been  diverted  into  the  right- 
hand  chute  at  the  **  towhead." 

The  dikes  in  Group  II  have  caused  the  channel  section  in  the  right-hand  chute  to 
deepen  about  25  per  cent,  and,  in  connection  witli  the  dikas  in  the  first  group,  have 
caused  the  chute  to  widen  by  the  erosion  of  the  *'  towhead"  to  about  1,000  feet,  as 
proposed  in  the  project. 

The  dikes  in  Group  111  have  also  had  the  effect  of  deepening  the  channel,  although 
not  to  the  same  extent  as  has  been  produced  by  the  dikes  of  Groups  I  and  II, 
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The  dikes  at  the  head  of  Cedar  Island  are  not  of  sufficient  extent  to  have  made  any 
decided  Improvement. 

The  areas  of  sections  between  dikes,  as  a  rule,  have  been  greatly  reduced  by  the 
formation  of  accretions,  which,  in  some  instancy  are  higtier  than  the  dikes  through 
whose  agency  they  were  formed.  This  is  the  case  below  Dikes  2  and  3,  and  between 
Dikes  9  and  10.  The  areas  of  the  sections  sounded  between  the  dikes  convey  a  more 
correct  idea  of  the  extent*  of  the  accretions  than  those  of  the  sections  on  the  lines  of 
th^  dikes,  as  the  tops  of  the  accretions  are  usually  much  higher  on  the  former  than  on 
the  latter.  As  the  sounding  of  these  intermediate  sections  was  not  begun  until  last 
spring,  the  areas  of  the  accretions  on  their  lines,  shown  in  the  table  of  areas  of  cross 
sections,  etc.,  given  below,  do  not  include  the  amount  of  fill  that  occurred  prior  to 
that  time.     This  fill  was  considerable  in  Qroup  I. 

The  table  of  areas  and  the  plotted  sections  on  Plates  vi,  vii,  and  viii  indicate,  in 
detail,  the  results  of  the  improvement.  * 

The  sections'desiguated  in  the  table  Dike  1,  2, 3. 9, 10, 13, 13b,  and  14  were  sounded 
on  the  lines  of  the  dikes:  those  marked  Dike  1 ,  9',  lO',  13a',  and  13b'  were  taken, 
about  half  way  between  tne  dikes. 

Section  Dike  3'  is  100  feet  below  Dike  3,  and  Section  Dike  11',  170  feet  below  Dike 
11. 

Sections  were  sonnded  on  Dikes  2, 11,  and  13ii,'but,  as  they  only  cover  a  short 
period,  they  have  little  value,  and  are  omitted  from  the  table. 

In  cases  where  the  dikes  have  not  been  extended  to  the  proposed  lines  of  rectifi- 
cation, e.g.,  in  Group  11^  the  areas  in  the  column  headed  ''areas  between  lines  of 
rectification  "  are  those  included  between  the  stream  ends  of  the  dikes  and  the  op- 
posite bank  or  line  of  rectification  up  to  standard  high  water. 

It  is  also  to  be  noted  that  the  total  areas  given  in  the  table  are  not  for  the  whole 
river,  except  at  Group  I. 

The  total  areas  for  Group  II  do  not  include  the  areas  of  the  left-hand  chute  at  - 
the  'Howhead.''    In  Group  III  the  area  of  Harlan  Chute  is  omittliBd. 

Areas  of  arose  sections  of  the  Missouri  Eiver  in  the  vicinity  of  the  dikes  eonstructed  in 
First  Beach,  from  soundings  made  during  the  fiscal  year  ending  June  SO,  1892;  also 
areas  of  scour  and  fill  resulting  from  the  dikes. 


Date. 

Gauge. 

Areas  below  atandftrd 
high-water  — 122  feet. 

Fill  OP  soonr  be- 
hind dikes. 

FUl  or  scour  be- 
tween lines  of 
rectification. 

Section. 

Behind 
dikes. 

Between 

lines  of 

rectiftca- 

tion. 

Total. 

Since 
last  date. 

Total. 

Since 
last  date. 

TotaL 

Dikel 

June  5,1891 
May    6,1892 
Mar.  23, 1892 
Apr.   2,1892 
Apr.  18, 1892 
May    4,1892 
May    6,1892 
May  16, 1892 
May  26, 1892 
June  8,1892 
Jnne  15, 1892 
Jiiue  5,1891 
May    6,1892 
June  5.1891 
May    6,1892 
May  19. 1892 
May  26. 1892 
Jnne  10, 1892 
June  15, 1892 
June  1,1891 
Apr.  26, 1892 
Mar.    1,1892 
Mar.  19,1892 
Apr.  25, 1892 
May    7,1892 
May  16, 1892 
May  28, 1892 
June  8,1802 
Jnne  16, 1892 
May  30. 1891 
Apr.  25, 1892 
Mar.    1,1892 
Apr.    2,1892 
Apr.  25, 1892 
May    4,1892 
May    7,1892 

Ftet. 

118. 10 

119.00 

112.05 

116.30 

118.10 

114.90 

119,00 

126. 00 

121.95 

119.45 

117.46 

118. 10 

119.00 

118.10 

119.00 

124.00 

121.95 

117.80 

117.45 

115. 10 

117.25 

112.25 

112.00 

117.25 

120.10 

125.80 

121. 95 

119.45 

117,35 

115. 10 

117. 25 

112.25 

116. 76 

117.25 

114.90 

120.15 

Sq./eet. 

25,912 

21,920 

23,654 

23,095 

19,764 

19,055 

17,202 

26,270 

23,724 

21,065 

21,409 

38,235 

22,927 

31,047 

32, 370 

27,235 

24,710 

19,356 

18. 149 

5,564 

4,977 

7,110 

6,320 

5, 372 

4,898 

5, 135 

6,320 

4,187 

4,424 

9,166 

8,690 

9,999 

7, 573 

7,269 

7, 189 

6,873 

Sg.feet. 
2,%  463 
25,043 
27, 182 
21,571 
26,898 
29,885 
29,172 
29,250 
27, 211 
30, 436 
30,968 
22.005 
30,731 
19.829 
26;  800 
25,000 
26,800 
28,598 
28,677 
14,265 
23,542 
17.380 
18,802 
21, 330 
21,484 
25,596 
27,492 
30, 045 
28,598 
11, 611 
21,801 
18, 445 
19,  387 
21, 552 
22,200 
22,276 

Sq.feet. 
49, 375 

Sq.feet. 

Sq.feet. 

Sq.feet. 

Sq.feet. 

Do 

Dikel' 

46,963 
50,8;i6 
44,666 
46, 662 
48,940 
46, 374 
55,520 
50, 9.35 
51,501 
52,377 
60,240 
5:J,658 
50,876 
59, 170 
52,  2:J5 
51,510 
47,954 
46,826 
19,829 
28,519 
24,490 
25,122 
26,  702 
26, 382 
30,731 
33.812 
34, 232 
33, 022 
20,777 
30,494 
28, 444 
26,960 
28, 821 
29,388 
29,151 

-i-  3,992 

+  3,992 

—  1,580 

—  1,580 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Dike2 

-f      559 
+  3,331 
+      709 
+  1,853 
9.068 
+  2,546 
+  2,659 
—      344 

+      559 
-f-  3,890 
+  4,599 
+  6,462 

—  2,616 

—  70 
+  2,589 
+  2,245 

+  6,811 

—  5, 327 

—  2,987 
+      713 

—  78 
+  2,039 

—  3.225 

—  532 

+  5,611 
+      284 

—  2,703 

—  1,990 

—  2,068 

—  29 

—  3,2.'>4 

—  3,786 

Do 

Dike3 

-hl5, 308 

+15, 308 
. .  .J 

—  8,726 

—  8,72« 

Do 

Dike  3' 

-  i,323" 

—  1, 323 



—  6, 971 

—  6,971 

Do 

Do 

Do 

Dike  9 

-f-  2.525 
+  5,354 
+  1,207 

+  2,525' 
+  7,879 
+  9,088 

—  i,866 

—  1,798 

—  79 

—  1,800 

—  3,698 

—  3»677 

Do 

Dike  y 

+      587 

-f      587 

—  9,277 

—  9,277 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Dike  10 

+       790 
+       mi 
+      474 

—  237 

—  1, 185 
+  2, 13:1 

—  237 

+  '    790 
+  1,738 
f  2,212 
+  1.075 
+      790 
+  2,923 
+  2,686 

—  1,422 

—  2,528 

—  154 

—  4, 112 

—  1,896 

—  2,553 
+  1,447 

—  1,432 

—  3,960 

—  4,104 

—  8,216 
—10,112 
—12,865 
—11,218 

Do 

Dike  10' 

+      476 

+       476 

—10, 193 

—10,193 

Do 

Do 

Do 

Do 

+  2,426 
+       304 
+        80 
+      316 

+  2,426 
+  2,730 
+  2,810 
+  81 126 

—  942 

—  2,165' 

-  648 

-  78 

~  942 
—  8,107 
~t,7&6 
-8,83^ 
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Areas  of  cross  sections  of  the  Missouri  River  in  the  Hcinity  of  the  dikes  constructed  in 

First  Kench,  etc. — Continued. 


Section. 


Pike  10' . 

Do.. 

Do.. 

Do  .. 
Dike  11' . 

Do.. 

Do.. 

Do.- 
DikelS.. 

Do.. 
Dike  13'. 

Do.. 

Do.. 

Do  .. 

Do.. 

Do  .. 

Do.. 
Dike  I3a' 

Do.. 

Do.. 

Do.. 

Do.. 

Do.. 

Do  .. 
Dike  13b 

Do  .. 
Dike  132>' 

Do.. 

Do... 

Do... 

Do... 

Do... 

Do... 
Dike  14.. 

Do... 

Do... 

Do... 

Do.. 

Do  -. 

I>o.. 

Do... 

Do.. 


Mav  16, 
May  26, 
Jane  8, 
June  16, 
Mar.  1, 
Mnv  16, 
M»y  26. 
Juno  8, 
June  4, 
June  9, 
Apr.  9, 
Apr.  20, 
Mar.  18, 
May  7. 
May  17, 
May  26, 
June  9, 
Apr.  9, 
Apr.  20, 
Mar.  18, 
May  7, 
May  17. 
May  26, 
June  9, 
Aug.  22, 
Jnue  9, 
Mar.  18, 
Apr.  20, 
May  7, 
May  17, 
May  26, 
June  9, 
June  16, 
June  4, 
Feb.  29, 
Mar.  17, 
Apr.  20, 
May  9, 
May  17, 
May  26, 
June  9, 
June  14, 


Gauge. 


Feet. 


Areas   below  staniUnl 
high- water  -- 122  feet. 


Hetween 
Behind   linoH  of 
dikea.  rectiflca- 
I     tion. 


1892 

125.80 

1892 

121.95 

1892 

119.40 

1802 

117.35 

1892 

U2. 25 

1802 

125.80 

1802 

121.95 

1802 

119.45 

1891 

118.60 

1892 

118. 50 

1802 

118.50 

1892 

118. 10 

1892 

112. 35 

1892 

120.10 

1892 

125. 55 

1892 

121.95 

1892 

118.50 

1892 

118.50 

1892 

118. 10 

1892 

112.35 

1892 

120. 10 

1892 

125.55 

1892 

121.95 

1892 

118.50 

1K91 

116. 75 

1892 

118.50 

1892 

112.  35 

1892 

118. 10 

1892 

120.10 

1892 

125.55 

1892 

121.95 

1892 

118.50 

1892 

117.35 

1891 

118.60 

1892 

113.00 

1892 

113.00 

1892 

118. 10 

1892 

120.00 

1892 

125.55 

1892 

121.95 

18JttJ 

118.50 

1892 

117. 35 

Sq./eet. 
6,557 
6, 71.j 
6,685 
5,609 
10,428 
11.060 

10,  ,507 
12,245 
14,  031 
14,  852 
10, 586 

9,875 
11,919 

9,085 
12, 825 
12,  561 

8,906 
12, 482 

11,  850 
13,983 

12,  861 
15.958 

16,  985 
15, 168 
18, 170 
17,380 
14,848 
12,251 
10,290 
13. 523 
13, 3.'>3 
11,534 

9,875 
17,380 
17, 301 

17,  .^80 
11, 8.-)0 
12, 877 
14, 615 
15, 879 
16, 748 
14, 378 


Sq./eet. 
24,648 
24,885 
26,634 
27,650 
22,664 
26,133 
28,071 
27,255 
25,901 
30,020 
28,756 
27,650 
25,400 
26, 939 
28,687 
31,7.')8 
29, 724 
25,754 
24,806 
22,  910 
25,754 
26,228 
27,402 
27,650 
26,386 
27,413 
23,567 
25, 517 
25, 591 
27,295 
29,278 
28,677 
27,413 
21,014 
21,804 
23,226 
25.596 
24, 2.53 
26,465 
29,151 
28,440 
28,045 


Total. 


Sq./eet. 
31, 205 

•31.600 
33,  319 
33, 259 
33,092 
37, 193 

37.  .578 
39,500 
40, 922 
44. 872 
39, 342 
87,  525 
87.349 
36,024 
41. 512 
44,310 
'.»,  630 

38,  2.36 
36,656 
36,893 
38,615 
42,186 
44,477 
42,818 
44,  5,'>6 
44,793 
38,415 
37.768 
35.881 
40, 818 
42,631 
40,211 
37,288 
38.394 
39,105 
40,606 
37,446 
37, 130 
41,080 

45,o:w 

45,188 
42,423 


Since 
laet  date, 


Fill  or  ttcdnr  be- 
hind dikea. 


Fill  or  Bconr  be- 
tween lines  of 
rectiflca  tion. 


iv*«i        Since 
^*^^*-  ilastdate. 


Sq./eet.  .  Sq./eet. 
i-  316  +  3.442 
-  158  ,+  3,284 
h  30  +  3,314 
\-  1,076    ■{-  4,390 


Sq.  feet. 

—  2, 370 

—  237 
i-  1,749 
'—  1, 016 


632 

5.'>3 

1,738 


+ 


79 


f      711 

-  2,074 
h  2,864 

—  3,  740 
t-  264 
+-  3,655 


+      632 

—  2,133 
-h  1.122 

—  3,097 

—  1,027 
+  1.817 


+      790 


+  2,597 
+  1,961 
—  3,233 
+  170 
+  1,819 
-I-  1,659 


+        79 

—  79 
+  5,530 

—  1,027 

—  1, 738 

—  1,264 

—  869 
+  2,370 


Total. 


Sq./eet. 

—  6,203 

—  6,440 

—  8,189 

—  9,205 


632  '—  3, 460 
79  —  1,938 

1,817}+      816 


+ 


79 


4,029 


3,469 
5,407 
4,591 


—  4,029 


-I-      711 

—  1,363 
+  1,501 

—  2, 239 

—  1,975 
-f  1,680 


+  1,106 
4-  2,250 

—  1,539 

—  1,748 

—  3,071 
+  2,034 


632 
1,501 

379 
3,476 
4.503 
2,686 


790 


+  2,597 
+  4,558 
+  1,325 

+  1,«5 
+  3,814 
+  4,973 


+  79 
0 
+  5,530 
+  4,503 
+  2,765 
+  1,501 
+  632 
+  3,002 


048 
1.896 
2,844 

474 
1,264 

158 


+  1,106 
+  3,356 
+  1,817 
+    69 

—  3,002 

—  968 


+ 

+ 


948 

2,844 

0 

474 
1,738 
1,896 


—  1,027  —  1,027 


—  1,950 

—  74 

—  1,704 

—  1,983 
+  601 
+  1.264 


—  790 

—  1,422 

—  2, 370 
+  1,343 

—  2, 212 

—  2,686 
+  711 
+   395 


1,9.50 
2,024 
3,728 
5,711 
5,110 
3,846 


—  790 

—  2, 212 

—  4, 582 

—  3,239 

—  5, 451 

—  8, 137 

—  7, 426 

—  7, 031 


The  following  table  has  been  compiled  from  the  preceding  one,  so  as  to  make  a 
clearer  presentation  of  the  changes  wrought  in  channel  rectification: 


Period  of  observation. 

Inorease 

Section. 

.  in  chan- 
nel area. 

Remarks. 

From— 

To- 

Per  cent. 

« 

Dikel 

June  5,1891 

May    6,1892 

6.7 

By  deepening  channel. 

Dikel'  .... 

Mar.  23, 1892 

Juno  16, 1892 

13.9 

Do. 

Dike2 

June  5,1891 

Mnv    6,1892 

39.7 

Do. 

Dlke3 

do 

...  .do  ....... 

35 
14.7 

Do. 

Dike  3'.... 

May  19, 1892 

June  15, 1892 

Do. 

DikoO 

Jane   1, 1891  j  Apr.  25, 1892 

65 

By  deepening  channel,  24  per  cent;  by  erosion  ot 
'towhead,  41  per  cent. 

Dike  9'  .... 

Mar.   1,1882    June  16, 1892 

1 

65 

By  deepening  channel,  27  per  cent;  by  erosion  of 
towhead,  38  per  cent. 

Dike  10.... 

May  30, 1891  '  Apr.  25, 1892 

88 

By  deepening  channel,  53  per  cent;  by  erosion  of 

• 

towheail,  35  per  cent. 

Dike  10'  ... 

Mar.    1,1892 

June  16, 1892 

50 

By  deepc^ning  channel,  27  per  cent;  by  erosion  of 
'towhead,  23  per  cent. 

Dike  11'  ... 

do  .: 

June  8,1892 

20.3  '  By  deeiwning  channel,  20.3  per  cent;  by  erosion  of 
towhead,  none. 

Dike  13 ... . 

Juno  4,1891 

Juno   9, 1802 

15. 5 

By  doep<ming  channel. 

Dike  13'  ... 

Apr.    9.1892   do 

3.7 

Do. 

Dike  13a'  . . 

. . .  .do do  - .      

7.4 
3.9 

Do. 

Dike  136... 

Aug.  22, 1891 

do 

Do. 

Dike  136'.. 

Mar.  18, 1892 

Juno  16, 1892 

16.3 

Do. 

Dike  14.... 

June  4,1891 

Jnne  14, 1892 

33.5 

Do. 
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The  diBcharge  measurements  made  in  the  right-hand  chnte  at  the  '''towhcad"  dur- 
ing the  progress  of  the  work  are  platted  on  Plate  x.  These  ohsen^ations  show,  by  the 
changes  in  volume  of  discharge,  the  rate  at  which  the  area  of  the  chute  enlarged. 
They  also  furnish  an  interesting  illustration  of  the  cflfect  of  the  improvement  on  the 
relation  between  gauge  and  volume  of  discharge. 

Construction  maten^a, — ^The  materials  ased  for  dike  construction  in  the  First  Reach 
were  purchased  in  open  market,  excepting  the  willow  brush,  which  was  procured  by 
hired  labor  at  different  points  on  the  river  between  Hurlington,  Mo.,  and  Hermann, 
Mo.  Its  cost  is  greater  than  in  former  years  on  other  works^  on  account  of  the  re- 
handling  and  long  hauls  made  necessary  by  having  to  get  it  to  the  first  group  of 
dikes  for  the  winter  work. 

The  Cottonwood  piles  were  purchased,  delivered  on  barges,  at  different  points 
along  the  river  between  the  mouth  of  Grand  River  and  Ewings  Landing,  or  delivered 
in  rafts  at  the  latter  point.  The  latter  method  of  delivery  was  very  unsatisfactory, 
as  the  piles  had  to  be  taken  out  of  the  water  and  placed  on  barges,  which  was  trou- 
blesome and  expensive. 

A  portion  of  the  cotton  wood  piles  were  ordered  with  bark  removed,  so  as  to  test, 
if  possible,  the  lasting  qualities  of  the  piles  under  this  condition,  and  to  determine 
if  it  was  worth  while  incurring  the  extra  expense  of  removing  the  bark. 

Arrangements  were  made  in  the  winter  of  1891-92  to  procure  a  supply  of  native- 
oak  piles  for  spring  work.  These  piles  are  of  the  different  varieties  of  oak  found 
in  this  section,  t.  e.,  water  oak,  red  oak,  black  oak,  and  white  oak.  The  greater 
number  of  them  were  procured  within  25  miles  of  the  work,  and  were  delivered 
loaded  on  barges,  or  on  the  river  bank  at  regular  steamboat  landings. 

The  white-oak  piles  were  purchased  delivered  on  the  river  bank  at  Jefferson  City, 
Mo.,  and  at  Bonnets  Mill,  Missouri. 

The  lumber  used  Ibr  bracing  the  dikes  is  yellow  pine,  irom  the  Southern  States 
west  of  the  Mississippi  River.  It  was  delivered  on  the  railroad  track  at  Osage  City, 
Mo.,  and  Jefferson  City,  Mo. 

About  348,000  feet,  B.  M.,  of  the  lumber  was  stored  on  the  river  bank  just  above 
Barkersvillo,  so  as  to  be  convenient  for  work  in  the  early  spring.  During  the  ^ise 
in  Mav  the  bank  was  overflowed  where  the  lumber  was  stored,  and  230,000  feet,  B. 
M.,  oi  it  had  to  be  loaded  on  barges. 

The  quantities  and  cost  of  the  principal  materials  used  for  dike  construction  dur- 
ing the  fiscal  year  ending  June  30, 1892,  are  given  in  the  following  table/ 

The  cost  per  unit  is  the  average  cost,  and  includes  the  purchase  price  and  all 
expenses  of  handling  in  unloading  from  cars,  loading  and  unloading  barges,  and 
hauling  to  the  dike  in  the  first  group,  but  not  of  towboat  service. 


Hftterialii. 


Willow  brnsh corils . 

Stone cubic  yarda . 

Cottonwood  piles linear  loet. 

Ifati vc-oak  piles do. . . 

"White-oak  piles do. . . 

Yellow-pino  lumber: 

4  b}'  6  lucfacs  by  ]5  feet  and  4  by  6  inches  by  18  feet,  feet, 
B.M 

4by  einches  by  12  feet feet,  B.M. 

4  by  6  inches  by  22  feet do. . , 

6  by  6  inches  by  20  feet do. . . 

6  by  8  inches  by  20  feet do. . . 

4 by  4  inches  by  17  feet do... 

|-inch  Tnre  cable feet. 

I  -hioh  Iron pounds . 


Quantity 
procurea. 


5,133.15 

5, 866. 91 

170. 312. 00 

85, 524. 00 

38, 494. 00 


425,650.00 
10. 776. 00 

148, 676, 00 

243,  750. 00 
34, 528. 00 
41,  888. 00 

270. 800. 00 
48, 310. 00 


Quantity 

used  for 

dike  work. 


4,285.50 

4, 890. 26 

138, 263. 00 

31, 357. 00 

18, 654. 00 


194, 050. 00 

8,864.00 

72, 292. 00 

131,040.00 

8, 528. 00 

4, 103. 00 

98, 000. 00 

31, 500. 00 


Cost  per 
unit. 


12.65622 

1. 02.348 

.095805 

.11148 

.16951 


10.65700 
18.93653 
20.44856 
21.72488 
24.83636 
19.98090 
.011832 
. 0L921O 


TOW-BOAT  SKRVICK. 


The  towboats  Wm.  Stone  &,xii\.  Alert,  also  the  steamers  Mchmnaj  5a7»n*wa,  and  Doris, 
were  used  at  di^erent  times  during  the  progress  of  the  work,  for  moving  plant  and 
transporting  materials.  The  ^ /erf  was  used  itr  the  early  part  of  July  for  moving 
l)lant  from  Kansas  City  and  Miami  to  the  First  Reach.  The  boat  was  transferred  to 
the  St.  Joseph  Division  in  the  early  pai-t  of  July,  and  did  not  return  to  Kansas  City 
until  October  5.  8he  was  then  employed  moving  plant  from  Kansas  City  to  Ewings 
Landing  until  the  latter  part  of  November,  when  slie  had  t-o  be  laid  up  for  tbe  win- 
ter at  Boouville,  on  account  of  extreme  low  water  making  navigation  impossible. 

The  plant  moved  by  the  Alert  from  Kansas  City  to  Ewings  in  October  and  Novem- 
ber consisted  of  one  construction  quartdr  boat,  two  hydraulic  gnulers,  two  pile  sink- 
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oTQf  one  mattresB  boat,  one  100-foot  barge,  one  64-foot  barge,  and  one  brush  quarter  \ 
boat;  also  three  barges  of  piling  from  Grand  River.  She  was  put  in  comuiiaslon 
again,  in  the  early  part  of  March,  to  bring  eight  100-foot  barges  from  St.  Joseph,  one 
100-foot  barge  from  Grand  River^aud  one  100- foot  and  one  S-foot  barge  from  Cogs- 
wells Landing.  The  three  barges  were  left  at  the  points  named,  while  in  tow  of  toe 
Alert  and  Melusina,  in  November,  on  account  of  the  extreme  low  stage  of  water. 

The  service  required  of  the  Alert  was  completed  April  22/ when  she  was  sent  out  of 
the  river,  to  be  laid  up  at  Bush  berg,  Mo. 

The  towboat  ff' w.  Stone  was  employed  in  the  early  part  of  July  in  moving  plant 
from  Miami  to  Ewings,  after  which  service  the  boat  was  used  for  moving  floating 
plant  from  one  part  of  the  work  to  another,  or  in  making  long  tows  after  materials. 
On  account  of  the  extreme  low  stage  of  water  in  the  fall  it  was  not  considered  safe 
for  the  boat  to  attempt  to  get  to  liushberg,  Mo.,  and  she  was  laid  up  below  Dike  11 
at  Ewings  Landing,  December  12. 

The  boat  was  put  in  commission  again  about  the  latter  part  of  February,  and  ren- 
dered the  same  class  of  service  as  m  the  fall.  She  also  made  a  trip  to  Bnshberg, 
Mo.,  in  the  latter  part  of  March,  for  coal  and  two  small  quarter  boats,  and  another 
trip  to  St.  Louis,  Mo.,  in  June,  to  get  plant  material  and  coal.  The  boat's  crew  was 
reouced  in  the  latter  part  of  May,  on  account  of  active  operations  being  suspended. 

The  Melusina  was  used  in  November  to  assist  in  bringing  plant  from  Kansas  City 
to  Ewings.  She  was  laid  up  in  December.  Tlie  boat  was  put  in  conuuission  again 
about  February  20,  and  was  used  for  moving  plant  and  transporting  materials  for 
dike  work  until  operations  were  suspcntled  in  May.  After  May  14,  the  Melusina  was 
used  by  the  observation  party  in  sounding  cross  sections  and  measuring  discharges 
of  the  river. 

The  Sabrina  was  transferred  from  the  St.  Joseph  division  to  the  Virst  Reach  April- 
21,  and  arrived  at  Ewings  April  26.  The  boat  was  employed  in  moving  plant  and 
materials  for  dike  construction  until  the  latter  part  of  May.  The  crew  was  then 
laid  oif  and  the  boat  tied  up.  * 

The  Doris  had  been  unsefvit^eable  since  1890  on  account  of  the  condition  of  her 
hull:  but  as  it  was  almost  impossible  to  proceed  with  dike  construction  without  a 
small  steamboat,  and,  as  there  was  no  other  boat  available,  her  hull  was  repaired, 
and  the  boat  put  in  service  September  8. 

The  Doris  was  sunk  September  21)  by  staving  a  hole  in  her  bottom  against  a  snag 
in  dead  water,  behind  Dike  13a.  She  was  raised  and  repaired  by  October  10,  and 
rendered  valuable  service  the  remainder  of  the  season.  She  was  put  in  commission 
after  the  riVer  opened,  but  was  sunk  a  second  time  on  February  *4  by  staving  a  hole 
in  her  bottom.  The  boat  was  raised  with  consideiable  difficulty  and  laid  up,  as  it 
was  unsafe  to  use  her  further  without  a  new  hull. 

The  total  cost  of  service  rendered  by  the  towboats  Wm.  Stone  and  Alert  amounts 
to  $36,037.07,  and  of  the  steamers  MeUisina,  Sabrina,  and  Doris  to  $5,727.75,  or  a  total 
of  $41,764.82. 

PLANT. 

By  the  close  of  the  last  fiscal  year  all  the  plant,  excepting  that  required  for  car- 


by  the  AUrt  and  Melusina, 

In  March  and  April  the  three  barges  and  eight  other  lOO-foofc  barges  were  brought 
from  St.  Joseph,  Mo.,  by  the  Alert  and  Sabrina, 

Arrangements  were  made  in  September  for  establishing  a  boat  yard  and  construct- 
ing a  set  of  ways  and  tracks  at  Ewings  Landing,  with  sufficient  capacity  for  stor- 
ing all  the  floating  plant.  As  only  a  part  of  the  lumber  ordered  for  the  ways  and 
tracks  was  furnished  by  the  time  agreed  on,  they  could  not  be  constructed  as  large  as 
designed,  and,  in  consequence,  two  mattress  boats,  fourteen  lOO-foot  barges,  two  64- 
foot  barges,  and  the  unserviceable  steamer  Doris  had  to  be  left  in  the  river  under 
Dikes  9  and  11. 

The  remainder  of  the  plant  at  Ewings  Landing,  consisting  of  one  machine-boat, 
two  construction  ouarter  boats,  eight  pile-sinkers  and  cross  boats,  three  hydraulic 
graders,  nine  100-foot  barges,  seven  small  barges  with  quarters,  and  the  steamer 
Melusinay  were  pulled  out  on  the  ways.  Tlie  launch  in  j^  of  the  boats  and  repairs  to 
their  hnlls  were  begun  February  15,  and  completed  April  5. 

Very  extensive  repairs  had  to  be  made  to  all  the  hulls  during  the  year,  as  a  great 
deal  of  timber  which  was  not  removed  when  the  plant  was  repaired  at  Kansas  City, 
Mo.,  in  1889,  on  account  of  being  in  good  condition,  had  become  defective. 

Three  of  the  pile-sinkers  were  fitted  with  six  sets  of  leads,  and  the  steam  winches 
on  all  the  sinkers  thoroughly  overhauled  and  repaired. 

The  unserviceable  Blake  steam  pump  on  Hydraulic^GraderNo.  5  was  removed,  the* 
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boat  strengthened  by  hog  chains,  and  the  Cram  steam  hammer  and  leads  erected 
on  it. 

The  steamer  Dari»  was  raised,  after  being  sunk  in  September,  and  her  hall  repaired. 
After  being  sunk  a  second  time,  she  was  raised,  her  boilers  and  engine  removed,  and 
her  machinery  pnt  in  order  to  be  nsed  in  a  new  hnll. 

The  new  plant  purchased  during  the  year  consisted  of  a<!ram  steam  hammer,  with 
engine,  boiler,  and  leads;  also  mess  utensils,  carpenters'  and  machinists'  tools,  and 
rope  for  the  tackle  in  hauling  out  the  boats  on  the  ways. 

A  telephone  line  was  erected  to  connect  the  boat  yard  with  Jefferson  City,  Mo. 

The  following  statement  shows  the  expenditures  made  on  account  of  care  and  re- 
pair of  plant,  moving  plant,  and  new  plant  purchased. 

Statement  of  expettditures  on  account  ofplant» 

Moving  plant  to  First  Reach  from  Kansas  City,  St.  Joseph, 
and  Bushberg : 

Steamboat  service $14,380.52 

Labor,  handling  plant  material 931. 03 

$15, 311. 55 

Care  of  plant : 

Watching,  cutting  ice  and  clearing  out  drift  from  boats, 

and  other  labor 7,894.13 

Towboat  service 1,800.00 

Supplies,  oils,  paints,  etc 276.00* 

^    Constructing  ways  and  tracks 6,377.27 

Erecting  temporary  buildings,  fences,  etc 1, 001. 67 

Laying  up  fleet  on  ways 1,219.19 

Launching  fleet , 1, 332. 81 

Administration  and  miscellaneous  expenses . . « 1, 668. 80 

21,564.87 

Repairs  to  plant : 

Carpenters,  machinists,  and  unskilled  labor 21, 190. 83 

Lumber,  nails,  iron,  coal,  paint,  oils,  etc 6, 616. 44 

Administration  and  miscellaneous  expenses 2, 324. 91    * 

30,132.18 

New  plant : 

Cram  steam  hammer,  boiler,  engine,  leads,  and  labor  of 

erecting 2,251.38 

Telephone  line 437.24 

Tools,  rope,  oars,  mess  utensils,  etc 2, 843. 72 

Labor 95.70 

6,628.04 

Total , 72,636.64 

SURVKY  AND  OBSERVATION  PARTY. 

• 

In  addition  to  the  duties  already  described  as  having  been  performed  by  the  sur- 
vey party,  the  elevations  and  measurements  requireu  for  dike  construction  weje 
made  by  it;  also  special  surveys  of  the  lands  situated  on  Dodds  Island  and  between 
the  mouth  of  the  Osage  River  and  Fergusons  Landing. 

The  total  cost  of  survey  work,  observations  for  discharge,  cross-section  work,  and 
borings,  including  the  computing  of  field  notes,  making  maps  and  tracings,  amounts 
to  $9,199. 

The  gauges  between  Fort  Leavenworth,  Kans.,  and  St.  Charles,  Mo.,  were  inspected 
and  tested  by  members  of  the  survey  party  in  July,  August,  September,  October, 
December,  and  March. 

In  conducting  the  operations  above  described,  I  have  been  assisted  in  constructing 
improvement  works  by  Assistants  R.  H.  Bacot  and  A.  H.Weber;  on  .shore-line  and 
hydrographio  surveys  by  Assistant  R.  A.  Crawford;  and  in  making  out  pay  rolls  and 
accounts  by  Mr.  Morris  Rosenbach. 

Very  respectfully,  your  obedient  servant, 

Samuel  H.  Yonqb, 

Division  Engineer, 
Lieut.  CoL  Chas.  R.  Suter, 

Corps  of  EngineerBy  U.  S.  A,, 

Freeident  Missouri  River  Commission, 
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BBIDGING  NAVIGABLE  WATERS  OF  THE  UNITED  STATES. 


1.  Report  of  Board  of  Engineers  on  proposed  bridge  of  city  of  Dulath,  Hinnesotii, 
across  canal  at  entrance  of  Dulath  Harbor. 

2.  Report  of  Board  of  Engineers  on  proposed  bridges  of  city  of  Portland,  Oregon, 
across  Willaiuette  River  at  Burnside  and  KuigUt-Quiuiby  sheets. 
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REPORT  OF  BOARD  OF  ENGINEERS  ON  PROPOSED  BRIDGE  OP  CITY  OF 
DULIJTH,  MINNESOTA,  ACROSS  CANAL  AT  ENTRANCE  OF  DULUTH 
HARBOR. 

[Printed  in  Senate  Ex.  Doo.  No.  80,  Fifty-socond  Congreas,  first  session.] 

United  States  Engineer  Office, 

Detroit,  Mich.,  April  6y  1892. 

General:  By  Special  Orders  No.  6,  Headquarters,  Corps  of  Engi- 
neers, February  1, 1892,  a  Board  of  Engineers  was  constituted  to  assem- 
ble at  Detroit,  Mich.,  upon  the  call  of  the  senior  member,  "to  examine 
and  report  upon  the  plans  of  a  bridge  over  the  entrance  to  Duluth 
Harbor,  on  Lake  street,  submitted  by  the  board  of  public  works  of  the 
city  of  Duluth,  Minn.'^ 

Under  date  of  February  1, 1892,  the  Board  were  instructed  to  give 
careful  consideration  to  the  subject,  and  to  advertise  for  twenty  days 
in  two  daily  papers  (six  insertions  in  each  paper)  published  in  each  of 
the  cities  of  Buffalo,  N.  Y.j  Cleveland,  Ohio;  Detroit,  Mich.;  Chicago, 
111.,  and  Milwaukee,  Wis.,  the  fact  that  a  hearing  will  be  had  upon  a 
proposed  bridge  over  the  canal  at  Duluth;  the  day  of  meeting  of  the 
Board  to  be  announced  in  the  advertisement. 

Under  date  of  February  29, 1892,  the  Board  were  farther  instructed — 

That  it  was  not  intended  that  the  daties  of  the  Board  should  be  limited  to  the  con- 
sideration of  the  plans  submitted  by  the  board  of  public  works  of  the  city  of  Duluth, 
Minn.,  alone,  but  that  the  Board  should  consider  and  report  upon  the  advisability 
of  permitting  the  coustruotion  of  any  bridge  over  the  harbor  entrance. 
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In  obedience  to  the  instructions  first  cited,  the  following  advertise- 
ment was  published  as  directed: 

Unitkd  States  Engineer  Office. 

Duluih,  Minn. 

Application  Has  been  made  to  the  Secretary  of  War  by  the  municipal  authorities 
of  the  city  of  Duluth,  Minn.,  for  permission  to  bridge  the  canal  at  the  entrance  of 
the  harbor  at  that  place,  and  a  public  meeting  to  consider  such  arguments  as  may 
be  advancecl  for  and  against  grunting  the  permission  sought  'will  be  held  at  the 
United  States  Engineer  office,  34  West  Congress  street,  Detroit,  Mich.,  beginning 
at  10  a.  m.,  March  21,  1892.  All  persons  interested  are  invited  to  be  present,  and  an 
opportunity  will  be  given  t^aU  who  desire  to  be  heard.  It  is  requested  that  argu- 
ments be  reduced  to  writing  and  presented  in  duplicate,  either  in  person  or  by  maU. 

W,  L.  FiSK. 
Captmny  Corps  of  Engineers. 

The  Board  assembled  accordingly  at  the  United  StatSb  Engineer 
office,  34  West  Congress  street,  Detroit,  Mich.,  at  10  a.  m.,  March  21, 
1892,  and  devoted  the  remainder  of  that  day  and  the  whole  of  the  two 
days  next  succeeding  to  a  public  hearing  of  all  parties  desiring  to  pre- 
sent their  views  upon  the  subject,  at  the  same  time  encouraging  such 
opposition  to  each  speaker  as  would  tend  to  elicit  all  the  facts  and 
theories  relating  to  the  case.  Every  endeavor  was  made,  both  by  the 
advertisement  and  during  the  course  of  the  public  sessions  of  the  Board, 
to  secure  a  proper  presentation  of  the  arguments  for  and  against  the 
proi)Osition  to  bridge  the  canal  in  question,  and  it  is  believed  that  this 
was  accomplished  to  the  satisfaction  of  all  concerned,  and  thalf  all  de- 
siring to  do  so  had  the  fallest  opportunity  to  be  heard  and  to  contro- 
vert opi)osing  views. 

The  substance  of  the  oral  discussions,  especially  those  presented  by 
the  persons  favoring  the  bridge,  was  reduced  to  writing,  and  this,  with 
all  written  briefs  in  the  case,  is  transmitted  with  this  rep'ort.  It  is  to 
be  regretted  that  the  oral  arguments  made  in  the  interest  of  those  op- 
posing the  bridge  were  not  stenograx)hically  reported,  to  the  end  that 
they  might  be  referred  to  at  any  time. 

The  following  is  a  summary  of  arguments  submitted  by  those  who 
favored  the  construction  of  the  proposed  bridge,  viz: 

The  people  of  Duluth  are  interested  to  a  greater  degree  than  anybody  else  in  hay- 
ing an  unobstructed  harbor  entrance,  and  therefore  do  not  desire  to  do  anything 
which  would  be  likely  to  ii^uriously  affect  it.  The  territory  of  Minnesota  Point  is 
imperatively  necessanr  to  the  city  for  business  purposes.  Manufacturing,  wharfage, 
and  railroad  terminal  facilities  thereon  can  only  be  utilized  through  a  ready  means 
of  oommunication ;  and,  for  these,  under  present  conditions,  none  but  a  bridge  is 
practicable.  An  enormously  valuable  property  is  rendered  useless  through  this  lack 
of  suitable  communication  with  the  mainland. 

It  is  asserted  that  railroads  desire  to  obtain  terminal  facilities  at  Duluth  which 
the  city  can  not  j^ve  except  on  Minnesota  Point,  the  inside  face  of  which  affords  the 
best  dock  frontage  in  the  narbor. 

The  land  occupied  by  the  canal  belongs  partly  to  the  city  and  partly  to  individuals. 

The  State  of  Minnesota  has  power  to  authorize  the  bridge  over  the  canal,  and  has 
granted  such  authority  to  the  city  of  Duluth.  The  city  waives  its  rights,  and  sub- 
mits to  the  authority  of  the  United  States  in  the  premises. 

A  denial  of  the  privilege  would  deprive  the  city  of  Duluth  of  20  miles  of  the  dock 
frontage. 

Vessels,  in  getting  to  existing  docks,  are  required  to  take  a  tortuous  course  up  bay 
and  river  through  two  bridges,  with  others  in  prospect. 

Shipping  business  is  now  scattered  over  too  much  territory. 

The  area  of  ground  on  the  immediate  city  front  now  available  for  docks  and  rail- 
road terminals  is  extremely  small. 

It  is  denied  that  politics  or  real  estate  speculation  influences  Duluth  in  this  matter. 

It  is  denied  that  the  bridge  proposed  would  obstruct  navigation. 

The  aUegations  of  fact  in  the  statement  of  Capt.  McDougaU  are  denied  or  explained. 

The  shipments  of  wheat  have  amounted  to  $35,000,000  in  one  year. 

Iron  mines  of  fabulous  extent  and  value  are  tributary  to  this  port.    The  aggre- 
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fate  of  monoyod  interests  requiring  V)c1  ter  docking  and  shipping  faoilities  is  over 
TOO.  000,000. 

It  is  claimed  that  vesMels  entering  tlie  canal  could  be  notified  in  ample  time,  in 
case  anything  prevented  the  operation  of  the  proposed  bridge. 

In  clear  weather  vessels  could  be  sighted  from  the  bridge  \vhon  20  miles  distant, 
an<l  fogs  are  not  accompanied  by  wind. 

Even  in  violent  storms,  they  have  never  known  vessels  to  have  any  considerable 
difficulty  in  passing  through  the  canal. 

The  anchorage  outside  the  canal  is  good,  and  would  be  available  in  case  of  trouble 
with  the  bridge;  or  vessels  could  make  the  harbor  through  the  channel  at  the 
southern  end  of  Minnesota  Point. 

Denied  that  there  is  plenty  of  room  for  docks,  centrally  located,  elsewhere  than  on 
Minnesota  Point. 

Claimed  that  the  combination  of  circumstances  required  to  prevent  a  vessel  pass- 
ing through  the  canal  after  the  construction  of  the  bridge  would  be  extraordinary, 
and  thus  far  unheard  of. 

The  city  of  Dulnth  will  agree  to  erect  this  bridge  after  navigation  closes,  thor- 
oughly test  its  operation  before  navigation  again  opens,  and  to  remove  it  in  case  the 
slightest  hindrance  to  its  operation  should  appear. 

Directly  in  front  of  Duluth,  but  cut  off  by  the  canal  from  all  commercial  inter- 
course, lies  a  suitable  territory  of  sufficient  area  to  accommodate  a  population  of 
100,000  people,  having  ideal  conditions  for  establishiuc  20  miles  or  more  of  dock  front- 
age. Dnluth  needs  and  must  have  a  greater  area  of  level  territory,  more  dock  room 
centrally  located,  more  railroad  terminal  grounds.  She  can  get  it  on  Minnesota 
Point  and  nowhere  else. 

A  tunnel  under  the  canal  would  cost  not  less  than  $500,000,  and  would  probably 
cost  twice  that  sum  or  more.  The  proposed  bridge  could  be  built  for  $150,000;  Du- 
luth could  raise  the  latter  sum,  but  not  the  former. 

A  street  railway  is  now  established  on  Minnesota  Point.  It  accommodates  the  reg- 
ular residents,  as  well  as  campers  and  tourists.  It  has  no  connection  with  Duluth, 
and  a  connection  should  be  established  by  the  construction  of  a  bridge. 

It  is  cited  that  Chicago,  with  a  population  of  1,100,000,  had  22,000  arrivals  and 
clearances  last  year,  as  against  d,b0O  at  Duluth  with  a  population  of  50,000;  and 
yet  Chicago  was  able  to  transact  its  business,  notwithstanding  the  fact  that  its  river 
IS  spanned  hj  more  than  20  bridges. 

Owing  to  increase  in  size  of  vessels,  the  number  of  arrivals  and  departures  will 
not  increase  in  ratio  with  the  tonnaj^e. 

It  was  admitted  during  the  oral  discussion  that  in  a  few  years,  say  five,  the  traffic 
across  the  bridge  might  become  so  great  as  to  make  it  impossible  to  accomodate  it 
without  unreasonably  obstructing  the  canal.  In  that  event,  it  was  stated,  Dulnth 
would  make  a  tunnel,  but  can  not  raise  the  money  to  do  so  now. 

It  was  claimed  that  if  Duluth  were  required  to  build  a  bridge  so  perfect  as  to  be 
absolutely  free  from  liability  to  derangement  through  human  defects  in  design,  con- 
struction, or  operation,  the  city  would  be  subjected  to  a  rule  which  would  stop  all 
human  progress.  Further,  that  everything  done  by  man  is  attended  by  more  or  less 
risk,  and  it  would  therefore  be  unfair  to  insist  upon  absolute  perfection  in  a  device 
for  passing  traffic  across  the  canal. 

It  is  submitted  that  in  designing  this  bridge  Duluth,  regardless  of  cost,  has  in- 
voked the  resources  of  the  ablest  engineers  to  provide  all  the  safeguards  which  hu- 
man foresight  can  devise,  and  that  it  is  neither  just  nor  fair  to  demand  more.  She 
protests  that  her  progress  should  not  be  stopped  for  lack  of  a  surety  that  would  be 
superhuman. 

Duluth  would  be  the  last  to  place  a  serious  obstruction  across  the  entrance  to  her 
harbor.  She  only  seeks  a  way,  within  her  financial  ability,  to  utilize  her  rightfnl 
territory. 

Duluth  imperatively  needs  Minnesota  Point  as  terminal  grounds  for  new  railroads. 
Several  are  now  seeking  such  facilities.  They  do  not  exist  except  upon  the  land  in 
question.    If  they  can  not  get  them  at  Duluth  they  must  go  elsewhere. 

It  is  denied  that  any  serious  difficulty  exists  in  entering  Duluth  Harbor  in  any  sort 
of  weather.  It  is  claimed  that  vessels  can  always  haul  up  outside  and  either  lay  to, 
oast  anchor,  or  enter  south  of  Minnesota  Point. 

It  is  claimed  that  serious  danger  to  shipping  could  bo  threatened  only  in  case  the 
machinery  of  the  bridge  should  fail  to  operate  at  a  time  when  one  or  more  vessels 
were  approaching  during  a  severe  northeasterly  gale,  and  that  the  chance  of  such  a 
conjunction  occurring,  according  to  the  theory  of  probabilities,  would  be  only  1  to 
2,800,000. 

Duluth  will  agree  to  keep  the  bridge  open  at  night  during  stormy  weather;  also  in 
the  daytime  during  unusual  northeast  storms.  And  incase  the  increase  of  shipping 
should  be  so  considerable  as  to  render  the  bridge  an  unreasonable  obstruction^  they 
would  keep  it  open  altogether  during  the  season  of  navigation,  and  only  use  it  as  a 
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bridge  during  tho  winter  season,  when  there  is  no  navigation .  It  was  stated  that  tbe 
city  would  enter  into  bonds  to  guarantee  these  propositions.  The  city  will  also  agree 
to  adopt  every  practicable  safeguard  against  accidents,  including  the  best  methods 
of  signaling,  and  to  remove  the  bridge  immediately  should  it  actually  prove  to  be  an 
unreaaonable  obstruction. 

It  is  claimed  that  Duluth  is  the  easiest  port  to  enter  in  the  world,  no  matter  what 
the  weather  may  be :  and  the  record  is  cited  to  show  that  heretofore  but  trivial  mis- 
haps have  occurred  to  vessels  entering  the  harbor. 

Opiuious  of  well-known  experts  in  oridge  and  elevator  practice  are  submitted  to 
the  effect  that  beyond  a  reasonable  doubt  the  proposed  bridge  could  be  operated 
without  interruption. 

The  foregoing  cover  tbe  principal  points  made  by  the  advocates  of 
the  bridge  project.  In  like  manner  the  arguments  of  the  opponents  of 
the  bridge  may  be  briefed  as  follows: 

It  was  asserted  that,  at  present,  there  are  only  about  200  people  on  Minnesota 
Point,  and  that  the  land  is  not  needed  for  dock  frontage,  there  being  a  great  abun- 
dance of  room  still  unoccupied  in  Duluth  and  vicinity ;  that  the  scheme  is  advanced 
in  the  interest  of  speculators;  that  northeast  storms,  which  usually  occur  late  in  the 
fall  and  are  generally  accompanied  by  snow,  have  a  clear  water  sweep  of  350  miles; 
that  the  lake  shores  converge  so  as  to  form  a  great  funnel,  the  apex  of  which  is  ihe 
canal,  up  which  the  storms  sweep  with  unobstructed  force,  creating  very  heavy  seas 
at  and  through  the  canal,  even  to  such  extent  as  to  sometimes  prevent  vessels  from 
lying  at  the  docks  inside  the  harbor  near  the  prolonsation  of  the  canal. 

Several  great  storms  and  their  severe  efiects  are  cited  in  detail,  during  which  a 
breakwater  and  some  vessels  were  wrecked.  Actual  experience  of  navigators  is 
cited  to  prove  the  danger  of  this  entrance  in  northeast  gales.  It  is  stated  that  dur- 
ing one  storm  the  waves  rolling  through  the  canal  made  it  impracticable  to  load  ves- 
Bels  at  the  wharves  of  Duluth.  It  is  further  stated  that  waves  in  the  canal  were 
observed  running  as  high  as  12  feet  above  the  canal  piers  and  spreading  out  as  far 
as  50  feet  on  each  side,  and  the  opinion  is  expressed  that  if  they  had  encountered 
any  obstruction  on  the  banks  of  the  canal  the  resulting  spra^  would  have  been 
thrown  to  the  height  of  50  feet  or  more.  In  case  of  snow  or  freezing  weather  such 
obstructions  would  soon  have  been  covered  with  ice. 

It  is  asserted  that  currents  of  6  or  7  miles  per  hour  have  been  observed  in  the 
canal  and  their  direction  changed  in  half  an  hour. 

A  case  is  sup^msod  of  the  east  and  west  bound  shipping  bein^  both  caught  in  a 
severe  gale  and 'driven  into  Duluth  Entrance  coincident  with  a  failure  of  the  bridge 
machinery,  and  the  disaster  which  would  probably  occur  under  these  conditions  is 
described. 

Capt.  MoDougaU  asserts  that  in  severe  storms  all  vessels  in  the  immediate  vicinity 
must  enter  through  the  canal;  that  they  can  not  enter  south  of  Minnesota  Point; 
that  during  the  season  of  1891  nearly  4,000,000  tons  of  freight  passed  through  the 
canal,  carried  by  more  than  200  vessels,  having  an  aggregate  value  exceeding 
$30,000,000. 

It  is  claimed  that  under  stress  of  weather  vessels  might  get  so  close  that  they 
could  not  haul  off  in  case  of  unlooked-for  hindrance  to  the  operation  of  a  bridge ; 
that  Duluth  is  a  difficult  harbor  to  enter,  and  under  certain  conditions  a  very  dan- 
gerous one. 

It  is  stated  that  if  the  bridge  traffic  should  be  inconsiderable  it  would  not  be  just 
to  create  an  obstruction  to  accommodate  it;  while  if  it  should  prove  to  be  consider- 
able it  could  not  be  accommodated  without  blocking  the  canal  traffic. 

It  is  stated  that  Duluth  can  have  easy  and  sufficient  access  to  Minnesota  Point 
(1)  by  a  tunnel;  (2)  by  a  trestle  bridge  with  a  draw  in  it  across  the  bay;  (3)  by 
means  of  a  ferryboat.  With  these  available,  it  is  claimed  to  be  unreasonable  to 
insist  upon  reaching  that  territory  by  means  of  a  dangerous  obstruction  at  the  very 
entrance  to  the  harbor. 

It  is  claimed  that  Duluth  Harbor  is  difficult  of  entrance  because,  although  narrow, 
a  good  speed  must  be  maintained  while  passing  through  the  canal.  The  difficulties 
increase  with  the  size  of  the  vessels,  and  these  are  rapidly  increasing  in  size.  That 
very  large  vessels  can  not  be  brought  to  a  stop  while  passing  tho  canal  in  strong 
easterly  weather,  and  consequently  the  existence  of  any  bridge  over  it  would  invite 
disaster. 

It  is  predicted  that  this  little  canal  is  destined  to  become  one  of  the  world's  great 
conoentrating  points  of  shipping;  that  this  will  result  in  a  necessity  for  widening 
it  considerablv,  and  that  the  existence  of  a  bridge  over  it  would  greatly  retard,  ix 
not  prevent,  tnis  work. 

It  is  asserted  that  at  the  bottom  of  this  great  funnel  at  Duluth  the  storm  efiecta 
are  worse  than  at  any  other  place  on  the  lakes. 
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To  the  arguments  i)rosented  for  and  against  the  bridge  by  the  o])- 
poHin^'  inttnests,  the  Board  submit  the  following  description  and  facts 
of  rt*cord. 

At  its  western  extremity  the  shores  of  Lake  Superior  converge  under 
a  sharp  angle,  near  the  apex  of  which  lie  the  harbors  of  Duluth  and 
Sux)erior  City.  At  a  point  in  the  angle  where  the  opening  is  about  9 
miles  wide  a  low  sand  point  extends  across  and  incloses  a  great  natural 
harbor,  the  Bay  of  Superior.  Only  one  natural  break  occurs  in  it,  and 
here  the  waters  of  St.  Louis  and  Kema^ji  rivers  effect  an  outlet  to  the 
lake.  This  outlet  is  near  the  southern  extremity.  It  has  been  utilized 
as  a  harbor  entrance  and  the  Government  has  built  piers  and  otherwise 
expended  considerable  money  to  improve  it. 

Something  less  than  a  mile  inside  this  natural  breakwater^  where  the 
lake  shore  lines  converge  to  an  opening  of  about  6  miles,  occurs  an- 
other split  lying  substantially  parallel  to  it.  Here  again  the  opening  is  . 
nearest  the  southern  end.  It  furnishes  an  outlet  for  the  St,  Louis  Ki  ver. 
The  north  end  is  called  Eices  Point,  the  south  end  Conners  Point. 
The  angular  opening  of  the  lake  behind  this  spit  is  a  large  sheet  of 
water  called  St.  Louis  Bay,  the  upper  portion  of  which  is  the  estuary  of 
St.  Louis  River. 

Superior  and  Stj.  Louis  bays  are  quite  shallow,  except  where  the 
waters  of  the  St.  Louis  River  form  through  them  a  narrow  channel 
to  the  lake.  Harbor  room  in  either  for  large  modern  vessels  has  to  be 
provided  by  dredging. 

The  exterior  formation  making  out  from  the  north  shore  is  called 
Minnesota  Point.  It  is  about  6^  miles  long.  That  proceeding  from  the 
south  shore  is  called  Wisconsin  Point  and  is  nearly  2^  miles  long. 
The  two  have  widths  varying  from  200  to  1,000  feet  and  rise  but  a  few 
feet  above  the  level  of  the  lake. 

Exterior  to  Minnesota  Point  the  lake  bottom  falls  rapidly  away  to 
considerable  depths,  especially  in  the  angle  at  the  north  end.  Along 
this  point  it  is  reported  by  the  citizens  of  Duluth  that  vessels  can  safely 
ride  at  anchor  in  all  conditions  oi'  weather.  The  physical  conditions  at 
this  locality  are  such  as  to  indicate  that  there  might  be  times  when 
such  anchorage  would  be  risky.  A  Lake  Survey  chart  of  1861  shows, 
at  the  south  end  of  Minnesota  Point,  a  channel  into  Superior  Bay  with 
a  least  depth  of  10  feet.  This  was  prior  to  any  improvement.  An 
Engineer  Department  map  of  1891  shows  a  least  depth  here  of  16  feetj 
but  the  date  of  the  soundings  is  not  given. 

The  St.  Louis  River,  in  this  locality,  forms  the  boundary  between 
the  States  of  Minnesota  and  Wisconsin.  On  the  south  shore  of  the 
lake  opening  have  sprung  up  the  Wisconsin  cities  of  Superior  and 
West  Superior,  while  on  the  north  has  been  created  the  Minnesota  city 
of  Duluth.  The  rivalry  between  these  cities  is  intense  and  bitter,  to 
the  extent  that  the  discussion  of  anything  affecting  the  entrance  to  the 
port  behind  Minnesota  Point  is  very  much  disturbedby  local  issues. 

In  the  fall  of  1870  the  city  of  Duluth  began  cutting  a  canal  across 
Minnesota  Point  near  its  shore  end  for  the  imrpose  of  effecting  a  quick 
entrance  to  her  own  harbor  front.  This  proceeding  developed  great 
oi)position  on  the  part  of  Superior  and  the  State  of  Wisconsin,  on  the 
ground  that  the  waters  of  St.  Louis  River  could  not  keep  sufficient 
channels  scoured  through  two  outlets,  and  that  the  one  at  the  south 
end  of  Minnesota  Point,  being  the  farthest  away,  would  suffer.  The 
contention  resulted  in  the  construction  of  a  dike  across  Sui)erior  Bay 
fi'om  Minnesota  Point  to  Rices  Point,  which  cut  off  the  waters  of  St, 
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Louis  Kiver  from  an  escape  through  the  canal.  The  following  extract 
from  the  Report  of  the  Chief  of  Engineers  for  1879  gives  some  of  the 
subsequent  history  of  this  contention: 

In  the  sprini^  of  1871  an  injunction  was  iBsued  at  the  instance  of  the  War  Depart- 
menty  restraining  farther  operations  in  profiecution  of  the  canal.  This  was  sabse- 
qnently  dissolved  upon  the  execution  by  the  city  of  Duluth  of  a  bond  for  $100,000 
to  secure  the  construction  of  a  dike  extending  from  Minnesota  Point  to  Rices  Point, 
and  isolating  the  harbor  from  the  rest  of  the  Day  of  Superior;  said  dike  to  be  com- 
pleted by  December  1,  1871.  Under  this  agreement  work  was  resumed  and  the 
canal  completed  during  the  working  season  of  1871.  It  was  250  feet  wide  and 
lined  with  crib- work  piers^  which  extended  to  deep  water  in  the  lake,  where  the 
opening  widens  to  290  feet.  The  time  for  the  completion  of  the  dike  was  extended, 
at  the  request  of  the  authorities  of  Duluth,r  to  March  15,  1872,  at  which  date  it  was 
.  reported  complete  and  offered  for  inspection  to  the  United  States  authorities.  Its 
construction  was  wholly  unsuited  to  the  requirementa  of  such  a  work,  being  made  of 
light  crib- work  baUasted  with  stone  and  filled  with  sand.  It  proved  to  be  utterly 
inadequate.  The  fiUing  was  washed  out  and  the  crib  work  in  parts  floated  out  of 
place ;  in  parts  was  crushed  by  ice.     *    *"    »  > 

No  action  was  taken  on  the  bond,  which  was  pronounced  worthless  by  eminent 
lawyers,  the  city  not  having  legal  authority  to  execute  the  same. 

Since  the  date  of  this  report  the  dike  has  practically  disappeared. 
The  canal  remains,  having  a  length  of  about  1,300  feet.  The  distance 
from  the  outer  end  to  Lake  street,  the  proposed  location  of  the  bridge, 
is  about  000  feet. 

Starting  from  the  northern  shore  of  the  lake,  some  2,000  feet  from  the 
base  of  Minnesota  Point,  the  United  States  built  a  breakwater  which, 
in  1872,  had  reached  a  length  of  1,200  feet.  It  was  formed  of  cribs  30 
feet  wide  by  50  feet  long,  and  was  provided  with  a  decked  superstruc- 
ture to  a  height  of  6  feet  above  the  water  level.  Although  built  in  the 
most  substantial  manner  of  such  structures  on  the  lakes,  it  was  wrecked 
by  a  storm  which  occurred  on  November  14, 1872.  But  little  of  it  now 
remains,  and  it  has  been  abandoned. 

The  cause  of  this  destructive  action  is  to  be  readily  found  in  the  for- 
mation of  the  land  on  the  northern  shore  of  the  lake  in  this  vicinity. 
Kising  to  a  height  of  about  700  feet  above  the  lake  level,  it  seems  to 
direct  easterly  winds  toward  the  location  of  the  breakwater  and  the 
entrance  of  the  canal,  rolling  the  resulting  seas,  with  accumulated  force, 
in  the  same  direction.  It  is  easily  conceivable  that  their  force  should 
prove  almost  irresistible  by  any  structure  less  substantial  than  those 
built  to  withstand  ocean  storms.  The  destruction  of  this  breakwater 
supports,  to  some  extent,  the  assertions  made  by  the  opponents  of  the 
bridge  concerning  the  extreme  severity  of  the  wind  and  wave  action  at 
this  locality  during  unusual  gales. 

Duluth  is,  at  this  time,  both  a  local  harbor  and  a  harbor  of  refiige. 
The  distance  to  Two  Harbors,  the  nearest  shelter  on  the  northern 
shore,  is  about  27  miles,  and  the  distance  to  Bark  Bay,  the  nearest 
shelter  on  the  southern  shore,  is  about  45  miles.  Hence  a  vessel  to 
leeward  of  these,  with  easterly  wind,  has  no  harbor  available  but 
Duluth,  and,  of  necessity,  must  make  it. 

CONCLUSION. 

The  Board  do  not  admit  the  extent  of  the  dangers  recited  by  the 
opponents  of  the  bridge  project,  and  fully  recognize  the  great  advan- 
tage to  the  city  of  Duluth  which  would  accrue  from  suitable  means 
of  communication  with  Minnesota  Point.  The  latter  clearly  appears  to 
be  a  necessity  to  the  future  growth  of  the  city,  as  well  as  to  the  com- 
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merce  whicli  inomiscs  so  rood  to  jmur  through  her  gat<)s;^au(l  every 
foot  of  (lock  frontage  behind  that  strip  of  land  ought  to  be  available. 
There  ought  to  be  considerable  concession  upon  the  part  of  each  of  the 
conflicting  interests  involved,  and  each  should  yield  a  fair  measure. 

The  design  of  the  lift  bridge  proposed  is  one  of  great  merit,  and  the 
details  seem  to  be  well  studied  and  arranged.  Any  objections  to  the 
plan  which  have  appeared  to  the  Board  are  of  a  minor  character,  and 
do  not  extend  to  the  main  proposition,  because  they  can  be  readily 
obviated.  A  complete  description  of  the  bridge  is  to  be  found  in  the 
papers  and  drawings*  submitted  by  Mr.  J.  A.  L.  Waddell,  the  engineer 
who  designed  it. 

It  is  to  be  understood  that  these  favorable  remarks  apply  to  the 
design  and  not  to  the  question  whether  a  lift  bridge  is  to  be  preferred 
at  this  locality.  As  a  matter  of  fact  the  Board  think  that  a  properly 
designed  swing  bridge  would  better  fulfill  the  requirements,  except  as 
to  the  area  of  ground  that  would  have  to  be  occupied  by  the  shore  arm 
of  the  structure. 

The  city  of  Duluth  states  that  she  can  afford  to  buUd  the  bridge  pro- 
posed, but  can  not  afford  to  construct  a  tunnel  (which  is  admitted  to 
be  a  complete  solution  of  the  problem),  and  that  ii  she  can  not  have  a 
bridge  she  must  be  deprived  ot  the  use  of  Minnesota  Point,  the  only 
direction  in  which  the  city  can  expand  for  commercial  purposes.  This 
is  a  strong  argument  and  appeals  to  the  sympathy  of  the  Board,  espe- 
cially in  view  of  the  well-known  activity  and  enterprise  of  the  people 
of  Duluth,  which  certainly  deserve  all  the  encouragement  that  can 
properly  be  extended.  But  the  Board  feel  compelled  to  put  this  aside 
and  to  deal  with  the  question  regardless  of  sentiment.  They  must  look 
to  the  future  and  base  their  opinion  upon  what  seems  to  them  best  for 
the  interests  of  all  coiujerned. 

In  view  of  the  facts  and  arguments  detailed  the  Board  concludes  that 
it  is  not  advisable  to  authorize  the  construction  of  any  bridge  across 
the  canal  entrance  to  the  harbor  of  Duluth,  Minn.  They  believe  that 
the  dangers  and  difficulties  to  shipping  which  would  result  from  the 
.bridge  proposed  have  been  overestimated  by  its  opponents,  while  the 
degree  of  obstruction  which  would  be  due  to  such  a  structure  has  been 
underrated  by  its  advocates.  Any  bridge  over  a  waterway  is  a  menace 
to  navigation,  but  the  propositions  of  the  city  of  Duluth,  if  carried  into 
effect,  would  reduce  them  to  a  minimum  in  this  case. 

The  city  of  Duluth  proposes  certain  guaranties  looking  to  the  proper 
operation  of  the  bridge,  and  even  to  its  removal  in  case  it  should  prove 
to  be  an  unreasonable  obstruction.  The  probable  value  of  such  a  guar- 
anty is  indicated  in  the  closing  paragraph  from  the  Eeport  of  the  Chief 
of  Engineers  .heretofore  quoted. 

If  there  were  a  breakwater  outside  of  and  covering  the  entrance  to 
the  canal,  such  that  vessels  would  approach  and  pass  the  canal  free 
from  danger  due  to  stress  of  weather  or  perils  of  the  sea,  the  condi- 
tions would  differ  so  much  from  tbose  actually  existing  that  the  Board 
might  find  it  less  difficult  to  reach  a  conclusion  that  would  be  satis- 
factory to  Duluth. 

One  very  important  factor  in  leading  the  Board  to  their  conclusion 
is  their  disinclination  to  establish  a  dangerous  precedent.  The  piers 
which  border  the  canal  at  Duluth  are  essentially  the  same  in  general 
function  as  those  which  are  found  at  the  entrance  to  the  principal  lake 


Not  printed. 
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liarbors,  ;^iid  tlio  canal  itself  corresponds  exactly  with  tliei  throat  of  all 
harbors  where  the  entrance  is  between  piers.  It  is  the  point  where  the 
mariner  passes  from  t^e  perils  of  the  sea  into  the  shelter  and  safety  of 
the  harbor.  He  approaches  this  point,  and  sometimes  passes  it,  in  the 
midst  of  a  struggle  for  life  and  propei*ty.  Such  a  point  can  not  be  too 
free  from- obstruction,  or  the  jwssibility  of  it.  If  a  bridge  were  author- 
ized over  the  canal  at  Duluth  there  could  be  no  reasonable  objection 
to  permitting  such  a  structure  at  any  other  exposed  harbor  entrance  on 
the  lakes;  and  without  doubt  applications  for  authority  to  bridge  other 
harbor  entrances  would  rapidly  follow  upon  the  granting  of  such  privi- 
lege at  Duluth,  thus  leading  to  a  condition  which  would  be  unendur- 
able. 

Statements  and  arguments  made  to  the  Board  have  been  largely  re- 
duced to  writing  by  the  parties  presenting  them,  and  are  submitted 
herewith,  as  follows:* 

1)  Description  of  the  lift  bridge,  with  drawings,  by  Mr.  J.  A.  L.  Waddell,  engi- 
neer. 

2)  Letter  of  Mr.  Thomas  E.  Brown,  consulting  engineer,  approving  the  plans  of 
said  bridge. 

3)  Letter  of  Otis  Brothers,  makers  of  elevators  and  hoisting  machinery. 

4)  Letter  of  Mr.  K.  Bryan,  chief  engineer  Halo  Elevator  Company,  approving  the 
bridge,  in  detail. 

5)  Argument  of  Mr.  Henry  Truelsen,  president  board  of  public  works,  Duluth, 
]mnn. 

6)  Argument  of  the  city  council  of  Duluth,  by  Alderman  Charles  A.  Long. 

7)  Argument  of  S.  L.  Smith,  esq.,  city  attorney  of  Duluth. 

8)  Oral  argument  (opening)  of  Mr.  S.  A.  Thompson,  representing  the  Chamber  of 
Commerce,  Duluth. 

^9)  Oral  argument  (closing)  of  same. 

(10)  Closing  argument  of  Mr.  Henry  Truelsen,  president  board  of  public  works, 

Dnluui,  Minn.,  and  J.  A.  L.  Waddell,  consulting  engineer. 

(11)  Argument  of  J.  W.  Miller,  harbor  master  port  of  Duluth. 

(12)  Argument  of  Capt.  Alexander  McDouj^ll. 

(13)  Argument  of  Vessel  Owners'  Association. 

(14)  Argument  of  Lake  Carriers'  Association  by  its  delegates,  W.  Livingston,  jr., 

James  Davidson,  Charles  H.  Keep. 

(15)  Telegraphic  protest  of  vessel- owners  of  Buffalo,  N.  Y. 

(16)  Argument  and  protest  of  vessel -owners  of  Milwaukee,  Wis. 

(17)  Protest  of  Joseph  Austrian,  of  Chicago,  111.,  manager  Lake  Michigan  and  Lake 

Superior  Transportation  Conii>any. 

(18)  Request  of  F.  C.  H.  Arntz  and  L.  E.  Sangdahl,  of  Milwaukee,  Wis.,  that  their 

plans  for  a  bridge  be  considered. 

There  is  also  inclosed  a  mapt  of  the  harlK)r  of  Duluth,  Minn. 
All  of  which  is  respectfully  submitted. 

O.  M.  POE, 

CoUmelj  Oorpg  of  Engineers. 
William  Ludlow, 

Major ^  Corps  of  Engineers, 
W.  A.  Jones, 

Major  J  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8.  A, 

*  Not  reprinted ;  printed  in  Senate  Ex.  Doc.  No.  80,  Fifty-second  CongrMS,  first 
session, 
t  Not  printed. 
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REPORT  OF  BOARD  OF  EXCilNKKRS  ON  PROPOSED  BRIDGES  OF  CITY  OF 
PORTLAND,  OREGON,  ACROSS  WILLAMETTE  RIVER  AT  BURNSIDE  AND 
KNIGHT-QUIMBY  STREETS. 

[Print«d  in  Senate  Ex.  Doc.  No.  118,  Fiftj-seoond  Congre«8,  first  session.] 

Portland,  Oregon,  June  13, 1892. 

General:  The  Board  of  Engineer  Officers  convened  by  virtue  of 
Special  Orders  Fo.  18,  dated  Headquarters,  Cori)S  of  Engineers,  CJ.  S. 
Army,  Washington,  D.  C,  April  18, 1892,  to  which  was  referred  for  in- 
vestigation and  report  the  drawings  for  two  bridges  that  the  Portland 
bridge  committee,  a  body  organized  and  acting  under  authority  of  an 
act  of  the  legislature  of  the  State  of  Oregon,  propose  to  build  over  the 
Willamette  River  within  the  limits  of  the  city  of  Portland,  and  which 
had  been  submitted  to  the  Secretary  of  War  for  liis  approval,  as  re- 
^  quired  by  act  of  Congress  approved  September  19, 189(),  has  the  .honor 
to  submit  the  following  report: 

The  interests  involved  in  the  construction  of  these  bridges  are  of  so 
great  importance  to  the  city  of  Portland  and  the  commerce  of  the 
State  of  Oregon,  and  there  is  such  a  diversity  of  opinion  among  the 
people  of  the  community  as  to  their  location  and  the  need  or  propriety 
of  their  erection,  and  the  effect  that  they  will  have  upon  individual 
interests,  and  the  general  prosperity  of  the  city  is  so  great  that  the 
Board  approaches  the  consideiaticm  of  the  subject  with  a  realizing  sense 
of  the  responsibility  resting  on  it.  In  order  that  a  clear  understanding 
may  be  had  of  the  question,  a  brief  description  of  some  of  the  consid- 
erations involved  is  thought  to  be  necessary. 

The  city  of  Portland  is  located  upon  the  Willamette  River,  about  12 
miles  irom  its  junction  with  the  Columbia,  and  110  miles  from  the  sea. 
It  is  the  head  of  na^igation  for  deep-sea  going  vessels  and  the  princi- 
pal financial,  commercial,  and  shipping  point  of  the  northwest  ti^rri- 
tory  of  the  United  Statues.  It  owes  its  importance  to  its  location  rela- 
tive to  the  fertile  country  wliicli  surrounds  it  and  with  which  it  is  con- 
nected by  water  and  by  raiL  The  products  of  this  country  are  brought 
to  its  port  for  shipment,  and  the  sui)plies  and  exchange  products  are 
centered  here  for  distribution.  Its  present  prosperity  is  also  largely 
due  to  the  conservative  far-reaching  business  acumen  of  its  leading 
merchants  and  business  men.  During  the  past  year  the  value  of  the 
exiwrted  wheat,  flour,  and  other  products,  as  given  by  the  president  of 
the  chamber  of  commerce,  amounted  to  $14,000,000.  The  jobbing  trade 
of  the  city  is  estimated  to  be  $138,127,000  for  the  same  year. 

Prior  to  June,  1891,  the  city  now  known  as  Portland  consisted  of 
three  separate  municipalities,  Portland  on  the  west  side  of  the  Willa- 
mette River,  with  East  Portland  and  Albina  on  the,  east  side.  At 
that  time,  under  authority  from  the  legislature  of  the  State  of  Oregon 
and  a  vote  of  the  people  to  that  effect,  the  three  municipalities  were 
nnited  into  one.  The  last  census  prior  to  the  consolidation  showed  the 
number  of  inhabitants  in  each  to  be,  Portland  51,000,  East  Portland 
10,615,  and  Albina  5,169.  It  is  claimed  that  the  increase  in  population 
since  that  time  will  bring  the  total  up  to  fully  75,000. 

The  city  has  a  healthy  growth  in  all  directions,  especially  so  to  the 
north  and  east  on  the  east  side  of  the  river  in  what  was  Albina  and 
East  Portland.  Being  separated  into  two  parts  by  the  Willamette 
River,  the  question  of  communication  across  the  river  is  one  of  great 
importance  to  those  whose  business  or  occupation  requires  that  they 
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pass  from  one  side  to  the  other.  The  length  of  the  river  included  be- 
tween the  extreme  northern  and  southern  boundary  lines  of  the  city  is 
approximately  lOJ  miles.  The  width  between  the  harbor  lines  recently 
recommended  for  adoption  by  the  harbor  line  board,  appointed  by 
order  of  the  Secretary  of  War,  varies  from  600  feet  to  1,200  feet,  and 
the  depth  in  the  channel  from  9  to  95  feet.  The  discharge  of  the  river 
at  low  water  is  about  15,000  cubic  feet  per  second,  while  that  for  the 
extreme  flood  of  February,  1890,  was  estimated  from  rough  discharge 
observations  to  be  about  400,000  cubic  feet  per  second.  This  fiood 
reached  a  height  of  28  feet  above  low  water.  The  mean  velocity  of  the 
current  was  above  6  miles  an  hour. 

Eegular  communication  is  had  between  the  east  and  west  portions  of 
the  city  by  means  of  three  bridges  and  two  ferries.  These  latter  have 
submerged  wire  ropes  along  which  trolleys  are  made  to  run,  which  have 
the  boats  fastened  to  them  propelled  by  steam  power.  The  ferries  are 
located,  one  at  Knight-Quimby  street,  the  other  at  Stark  street.  Other 
ferry  franchises  exist  but  are  not  at  present  used. 

The  first  bridge  to  be  observed  while  coming  up  the  river  is  the  steel 
railroad  bridge.  This  is  located  at  the  narrowest  point  on  the  river 
within  the  limits  of  the  city  and  is  660  feet  long  between  abutment 
piers.  It  consists  of  one  draw  s{)an  and  one  closed  span.  The  draw  is 
at  the  western  end  and  has  a  length  of  340  feet,  giving  a  clear  opening 
on  either  side  of  the  pivot  pier  of  150  feet  for  the  passage  of  vessels. 
Owing  to  the  fact  that  the  right  of  wharfage  has  not  been  extinguished 
in  favor  of  navigation  in  the  vicinity  of  this  bridge,  the  west  draw 
opening  is  of  little  practical  use  to  boats  in  passing.  There  are  large 
ships  or  ocean  steamers  lying  almost  constantly  atthedocksimmediately 
above  or  below  this  end  of  the  bridge.  The  closed  span  is  320  feet  in 
length  and  at  the  east  end.  The  lower  chord  is  but  2^  feet  above  the 
extreme  high  water  of  February  18, 1890.  The  bridge  has  two  road- 
ways, one  above  the  other.  The  lower  is  used  exclusively  for  the  passage 
of  railway  trains  upon  a  single  track,  the  upper  for  wheeled  vehicles, 
street  cars,  and  pedestrians.  It  is  18  feet  wide,  with  footpaths  outside, 
each  having  a  width  of  4  feet.  The  draw  is  maneuvered  by  steam 
power.  The  axis  of  the  bridge  is  perpendicular,  or  nearly  so,  to  the  axis 
of  the  current. 

The  bridge  was  built  in  1888  by  the  Multnomah  Bridge  Company 
under  an  act  of  the  legislature  of  the  State  of  Oregon.  It  is  now  owned 
or  controlled  by  the  Union  Pacific  Company.  The  upper  roadway  is 
leased  for  a  term  of  years  to  the  City  and  Suburban  Street  Railway  Com- 
pany. The  tolls  collected  are  regulated  by  the  judge  of  the  county 
court.    No  extra  fare  is  collected  from  persons  in  street  cars. 

The  Morrison  street  bridge  is  located  about  4,600  feet  above  the  steel 
bridge.  It  is  1,244  feet  in  length  between  abutment  piers,  divided  into 
three  spans  262  feet  each  on  the  east  eiid,  a  draw  307  reet  in  length 
and  a  span  of  151  feet  at  the  west  end.  The  openings  on  the  two  sides 
of  the  pivot  pier  measured  along  the  axis  of  the  bridge  are  136  feet  each, 
but  in  consequence  of  the  location  and  the  direction  of  this  axis  with 
reference  to  the  direction  of  the  current,  the  available  space  for  the  pas- 
sage of  vessels  is  reduced  to  115  feet.  This  bridge  is  20  feet  wide  in 
the  clear  with  6-foot  sidewalks  on  each  side.  The  roadway  is  occupied 
by  a  double-track  street  railway.  The  draw  has  been  operated  until 
lately  by  hand  power.  Recently  an  electric  motor  has  been  employed 
to  turn  the  draw  span.  The  street-car  franchise  of  the  bridge  has  been 
let  for  a  term  of  years  to  the  City  and  Suburban  Street  Rjulway  Com- 
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pany.  The  tolls  collected  are  regulated  by  the  county  court,  ^o  extra 
fare  is  collected  from  persons  in  the  street  cars. 

Under  an  act  of  the  legislature  of  the  State  of  Oregon,  approved 
October  18,  1878,  the  Willamette  Iron  Bridge  Company  began  the 
construction  of  this  bridge  in  October,  1880.  So  manifest  wa«  it  that 
the  bridge  would  be  an  injury  to  navigation  and  to  wharf  property 
above  its  location,  that  great  opposition  was  at  once  developed  to  its 
construction.  The  power  of  the  Secretory  of  War  was  invoked  to  pro- 
hibit it.  Investigations  and  adverse  reports  were  made  by  oflBcers  of 
the  Engineer  Corps.  The  matter  was  taken  into  the  courts,  and  on  a 
hearing  before  the  United  States  circuit  court  for  the  district  of  Ore- 
gon the  work  of  construction  was  enjoined.  In  1886  the  arrangement 
of  the  piers  and  the  width  of  draw  opening  were  slightly  changed  and 
the  work  of  construction  proceeded  with.  The  bridge  was  completed 
in  the  early  part  of  1887;  and  has  proved  to  be  an  unreasonable 
obstruction  to  navigation  and  a  detriment  to  the  wharf  property  above 
its  location. 

Madison  Street  Bridge  is  located  1,300  feet  above  Morrison  street. 
It  was  built  in  1890  by  the  Columbia  Street  Bridge  Company  under  au- 
thority of  an  act  of  the  legislature  of  the  State  of  Oregon  approved  Feb- 
ruary 26, 1889.  It  has  a  length  of  1,054  feet  between  abutment  piers. 
This  is  divided  into  seven  spans  of  191  feet  each  and  a  draw  span  of 
317  feet.  There  is  one  closed  span  on  the  western  end  between  the 
draw  and  the  shore.  The  draw  span  gives  an  opening  on  each  side  of 
the  pivot  pier  of  140  feet  when  measured  along  the  axis  of  the  bridge; 
but  such  is  the  direction  of  this  axis  with  reference  to  the  currents  of 
the  river  that  the  clear  space  available  for  the  passage  of  boats  at  or- 
dinary stages  of  the  water  is  limited  to  120  feet.  The  bridge  is  20  feet 
wide  in  the  clear,  with  sidewalk  on  each  side  6  feet  wide.  The  draw 
is  maneuvered  by  electric  power  with  auxiliary  hand-power  attachments. 
It  is,  like  the  Morrison  Street  Bridge,  an  unreasonable  obstruction  to 
navigation,  particularly  as  the  draws  have  not  a  proper  correlation 
with  each  other.  During  last  winter  it  was  sold  to  the  city  council  of 
Portland  and  by  this  b(^y  turned  over  to  the  Portland  bridge  com- 
mittee, and  is  now  operated  as  a  free  bridge, 

Neither  of  these  bridges  are  constructed  under  act  of  Congress.  The 
Madison  street  bridge,  although  built  in  1890,  was  practically  finished 
before  the  river  and  harbor  act  of  September  19  of  that  year  went  into 
eflfect.  Its  plans  and  location,  therefore,  have  not  been  approved  by 
the  Secretary  of  War.  ♦ 

The  ferries  mentioned  and  these  bridges,  together  with  small  steamers 
plying  up  and  down  the  river  from  one  side  to  the  other  and  stopping 
at  almost  every  street,  are  the  ordinary  available  means  of  communi- 
cation between  the  two  parts  of  the  city.  Although  the  ferries  are 
primitive,  inexpensive  affairs  in  all  their  appointments  and  appli- 
ances for  taking  care  of  and  transporting  their  patrons,  and  the 
bridges  are  far  from  being  first  class  as  a  means  for  getting  from  one 
side  of  the  river  to  the  other,  yet  it  does  not  appear  that  either  of  the 
ferries  or  bridges  is  taxed  to  anything  like  its  full  capacity.  The  vol- 
ume of  business  and  the  general  lines  of  traffic  seem  to  concentrate 
toward  the  river  between  Madison  Street  Bridge  on  the  south  and 
the  steel  bridge  on  the  north.  There  is  great  activity  among  agents 
and  owners  of  real  estate  located  on  the  peninsula  lying  between  the 
Willamette  and  Columbia  rivers.  Special  efforts  ai'C  being  made  by 
these  to  induce  persons  to  locate  on  their  lands,  which  have  been  sub- 
divided into  lots  and  laid  out  with  streets.    On  some  of  these  are  street 
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railroads  which  cross  existing  bridges  without  extra  charge  to  passen- 
gers. The  traffic  over  these,  although  considerable  and  growings  is  not 
by  any  means  excessive. 

Before  the  erection  of  the  Morrison  Street  Bridge,  which  was  the  first 
to  be  thrown  across  the  Willamette  Eiver  in  this  vicinity,  ocean-going 
vessels  ascended  above  its  site  and  received  their  cargoes.  A  system 
of  wharves  and  docks  was  projected  by  the  Oregon  Railway  and  Navi- 
gation Company  on  their  land,  which  lies  1  mile  above  this.  They  de- 
signed bridging  the  river  at  Eoss  Island,  thus  leaving  all  below  free 
and  unobstructed  for  the  commerce  of  the  port.  This  river  is  now  sus- 
ceptible of  easy  navigation  by  deep-sea  vessels  to  this  point,  were  it 
not  obstructed  by  bridges^  and  it  is  capable  of  being  made  navigable 
at  reasonable  expense  by  vessels  drawing  from  14  to  16  feet  of  water 
at  all  stages  for  10  miles  farther  up.  This  company,  being  cut  oft*  from 
their  lands  by  an  obstruction  in  the  river,  was  obliged  to  make  other 
arrangements  for  connecting  with  ocean  transportation.  They  have 
cross^  the  river  2§  miles  below,  at  the  steel  bridge,  and,  as  a  conse- 
quence, have  practically  diminished  the  space  otherwise  available  for 
accommodating  ocean  traffic  to  this  extent.  There  is  in  this  distance 
about  28,000  feet  along  the^  harbor  lines  that  could,  at  reasonable  ex- 
pense, be  made  available  for  shipping  were  it  not  for  this  one  unfavor- 
able condition.  Deep-sea  ships  do  occasionally  go  above  the  steel 
bridge  when  there  is  little  or  no  current  in  the  river.  There  is  always 
extra  risk  and  extra  towage  charges  for  taking  ships  above  the  upper 
bridges.  ^  Twenty-five  dollars  for  each  bridge  each  way  is  now  charged 
by  the  Union  Pacific  Company  for  towing  ships  through  the  upper 
bridges,  and  when  there  is  any  considerable  current  in  the  Willamette 
the  company  will  not  assume  any  risks.  Freight  is  taken  through  the 
city  from  the  docks  above  Madison  Street  Bridge  to  beload^into 
ships  at  docks  below  the  steel  bridge  at  an  expense  of  from  35  to  40 
cents  per  ton. 

The  city  council  has  provided  by  ordinance  that  ships  may  not  lie  at 
anchor  above  Knight-Quimby  street  ferry.  This  is  apparently  with 
the  view  to  keeping  all  that  portion  of  the  harbor  as  free  as  possible 
from  obstructions  that  might  interfere  with  the  passage  of  vessels. 

The  harbor  limits  below  the  steel  bridge  are  usually  considered  to  extend 
to  the  head  of  Swan  Island,  or  about  2  miles  downstream.  Should  the 
commerce  at  any  time  in  the  future  grow  beyond  what  can  be  conven- 
iently and  economically  accommodated  within  what  is  now  considered 
the  harbor  limits,  these  can  be  extended  indefinitely  down  the  Wil- 
lamette and  around  on  the  Columbia  Eiver  side  of  the  peninsula. 

Within  the  present  hmits  and  below  the  steel  bridge  are  located  the 
principal  docks  at  which  nearly  all  the  deep-sea  transshipment  takes 
place.  The  principal  railroad  termini  are  here,  with  all  their  ware- 
houses, elevators,  freight  depots,  switching  tracks,  and  other  facilities 
for  handling  the  products  and  supplies  of  the  country,  and  this  loca- 
tion is  apparently  chosen  with  the  direct  object  of  having  the  great 
volume  of  the  heavy  business  of  the  city  below  all  bridges. 

During  the  year  1891  there  were  one  hundred  and  three  sailing  ves- 
sels loaded  at  Portland  for  foreign  ports  with  wheat  and  flour,  valued 
at  over  $7,000,000.  Not  to  exceed  ten  of  these  were  partially  loaded 
above  the  steel  bridge.  In  addition  to  this,  flour  and  wheat  to  the 
value  of  nearly  $4,000,000  were  shipped  from  this  port  in  ocean  steamers. 
These  figures  are  mentioned  with  the  view  to  showing  the  interests  in- 
volved in  one  diiection  only  in  any  i)ioposed  curtailment  of  the  harbor 
facilities. 
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Ab  a  matter  of  interest  beariug  upon  this  subject  the  Board  has  in- 
vestigated, to  a  limited  extent,  the  practice  with  regard  to  bridging 
their  harbors  and  the  rivers  which  connect  them  with  the  sea,  of  the 
principal  inland  commercial  cities  of  the  world,  reached  by  deep-sea 
vessels.  Practically  in  every  instance  it  was  found  that  bridges  are 
not  i>ermitted  below  the  point  where  deep-sea  ships  go.  In  no  instance 
has  the  Board  been  able  to  learn  of  any  great  seaport  favorably  con- 
sidering the  bridging  by  low  bridges  of  its  harbor  or  connections  with 
the  sea. 

The  following  instances  coming  under  this  head  are  mentioned: 

London,  Jbhe  n^tropolis  of  the  world,  is  situated  on  the  Thames  Eiver, 
60  miles  from  the  sea.  In  the  stretch  of  river,  nearly  7  miles  long, 
comprising  the  shipping  district,  and  with  enormous  interests  of  M 
kinds  on  both  sides  of  the  river,  there  is  no  bridge  below  the  absolute 
head  of  deep-water  navigation  at  the  London  Bridge.  A  new  bridge  is 
being  built  at  the  Tower  of  London,  a  quarter  of  a  mile  below  the  Lon- 
don Bridge.  This,  when  completed,  will  have  a  clear  opening  of  200 
feet  for  the  passage  of  vessels,  and  is  required  to  be  kept  open,  except 
for  a  very  short  time  during  the  day.  All  crossings  in  the  7  miles  of 
city  below  the  London  Bridge  are  made  by  ferries  and  by  tunnels  under 
the  river. 

The  great  port  of  Liverpool,  on  the  Mersey,  has  allowed  no  bridge  to 
be  built  across  the  lower  navigable  portion  of  the  river.  Between 
Liverpool  with  a  population  of  over  500,000  and  Birkenhead,  on  the 
opposite  side  of  the  river  with  a  population  of  100,000,  communication 
has  until  recently  been  kept  up  entirely  by  means  of  ferries  or  by  a 
very  circuitous  railway  journey. 

Recently  there  has  been  constructed  a  tunnel  under  the  Mersey  for 
the  accommodation  of  railroad  and  local  traffic.  This  was  built  at  a 
cost  of  nearly  $4,000,000,  whereas  a  bridge  could  have  been  constructed 
for  a  very  small  part  of  this  sum. 

The  river  Clyde,  upon  which  is  situated  the  great  commercial  city  of 
Glasgow,  with  a  population  of  over  500,000,  has  no  bridge  across  it 
firom  its  mouth  for  a  distance  of  21  miles,  the  entire  portion  used  by 
shipping.  The  first  bridge  is  a  stone-arch  bridge  at  the  absolute  head 
of  navigation. 

The  river  Tyne,  upon  which  is  situated  Newcastle,  has  no  low  bridge 
until  a  point  above  the  city  is  reached,  a  distance  of  fully  12  miles 
from  the  mouth.  A  high-level  bridge  crosses  the  Tyne  below  the  city, 
but  in  consequence  of  its  height  is  no  obstruction  to  navigation. 

The  river  Tees  is  crossed  by  no  bridge  below  Newport  and  Middles- 
borough. 

The  river  Dee  is  crossed  by  no  bridge  at  or  below  Chester. 

The  city  of  Bristol,  the ,  third  commercial  city  of  England,  has  con- 
nection with  the  sea  by  the  Severn  and  Avon  rivers.  Neither  of  these 
rivers  is  crossed  by  a  bridge  until  a  point  above  that  to  which  ships 
can  go  is  reached.  Until  recently,  steam  ferries  across  the  Severn  gave 
Bristol  her  only  communication  with  the  railways  to  the  north. 

To  furnish  better  communication  without  obstructing  navigation, 
there  has  recently  been  built  a  tunnel  under  the  Severn.  This  tunnel, 
with  its  inclines  for  railroad  traffic,  is  over  4  miles  long. 

At  Belfast,  the  chief  manufacturing  and  commercial  city  of  Ireland, 
the  bridges  across  the  river  Lagan  are  confined  to  the  upper  part  of  the 
city.  None  are  i>ernHtted  in  the  x)ortion  of  the  river  in  the  vicinity  of 
the  docks,  quays,  and  basins  reached  by  deep-sea  ships. 

The  same  is  true  of  the  city  of  Dublin^  situated  on  the  river  Liffey. 
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Hamburg,  the  first  commercial  city  of  the  continent  of  Earope,  is 
situated  upon  the  Elbe,  about  93  miles  from  its  mouth.  Upwards  of 
5,000  deep-sea  vessels  enter  and  depart  from  this  city  annually.  The 
city  proper  lies  on  one  side  of  the  Elbe,  and  on  the  other  side  are  the 
two  cities  of  Altona  and  Ottensen,  the  three  presenting  to  the  river  a 
continuous,  frontage  of  over  4  miles.  Throughout  this  entire  distance 
there  is  no  bridge  to  obstruct  or  incommode  navigation.  All  crossing 
is  by  means  of  ferries. 

The  great  commercial  city  of  Rotterdam  has  guarded  its  navigation 
interests  to  an  extent  that  there  is  no  bridge  across  the  river  Maas 
&om  about  the  middle  of  the  city  to  its  mouth,  a  distance  of  21  miles. 

The  river  Scheldt,  from  its  mouth  to  Antwerp,  a  distance  of*60  miles, 
is  not  crossed  by  a  bridge  at  the  city  orT)elow  it. 

The  great  city  of  Amsterdam  on  the  river  Y  has  never  permitted  its 
navigation  interests  to  be  interfered  with  by  the  erection  of  bridges 
across  the  river. 

The  river  Adonr  up  to  ihe  city  of  Bayonne  is  uncrossed  by  any 
bridge. 

The  river  Seine  is  not  crossed  by  a  bridge  at  Havre  or  f6r  40  miles 
up  the  river, 

Bordeaux,  on  the  Garonne,  is  one  of  the  chief  commercial  cities  of' 
France.  It  is  about  60  miles  from  the  sea.  In  this  whole  distance 
no  bridge  crosses  the  river  on  estuary.  In  the  upper  portion  of  the 
city  is  a  stone-arch  bridge  forming  a  complete  bar  to  ocean  ships.  No 
bridge  is  permitted  below  this,  all  railroad  and  other  crossings  being 
above. 

Calcutta^  the  capital  of  India  and  commercial  capital  of  the  conti- 
nent of  Asia,  is  situated  on  the  Hugli  River  about  80  miles  from  the 
sea.  It  is  reached  by  the  largest  ocean  ships.  The  commerce  of  this 
great  city  is  not  permitted  to  be  interfered  with  to  the  slightest  ex- 
tent by  bridges. 

N'o  bridges  cross  the  St.  Lawrence  below  the  point  at  Montreal 
reached  by  deep-sea  vessels.  Bridges  are  not  permitted  to  interfere 
with  the  harbor  or  commerce  of  Montreal,  which  is  nearly  1,000  miles 
from  the  sea. 

In  our  own  country  no  bridge  except  the  high  bridge  passing  entirely 
above  the  shipping  has  been  permitted  or  would  be  for  a  moment  con- 
sidered across  the  waters  of  New  York  Harbor.  Not  even  a  pier  for  a 
bridge  is  allowed  outside  the  established  harbor  lines. 

There  is  no  bridge  over  the  Delaware  at  or  below  Philadelphia. 

There  is  no  bridge  across  the  Mississipiji  below  New  Orleans,  107 
miles  from  the  mouth  of  the  river.  A  recent  proposition  to  bridge 
the  river  below  New  Orleans  has  called  forth  a  storm  of  indignant  pro- 
tests. 

The  Long  Bridge  across  the  Potomac  at  Washington  has  been  con- 
sidered a  great  detriment  to  the  commerce  of  Georgetown,  and  strenu- 
ous objections  have  always  been  made  to  another  drawbridge  above  it. 

In  some  of  our  lake  cities  there  are  bridges  over  the  small  rivers 
flowing  through  them,  and  much  of  the  shipping  is  done  at  docks 
above  these  bridges.  This  is  particularly  the  case  at  Chicago.  Dur- 
ing the  early  development  of  the  commerce  of  this  city  the  lake  ves- 
sels were  by  force  of  circumstances  compelled  to  do  their  business 
along  the  Chicago  Eiver.  The  lake  front  was  not  at  that  time  avail- 
able for  dockage.  The  city  rapidly  enveloped  the  river,  extending  its 
streets  in  all  directions  across  it  and  establishing  communication  by 
means  of  tunnels  and  bridges. 
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The  sitiiatiou  has  now  become  so  grave  in  respect  to  the  two  con- 
flicting interestrt  that  shipping  is  being  gradually  withdrawn  from  the 
river  and  provided  with  facihties  in  otliei:  locations  at  the  lower  end 
of  Lake  Michigan;  and  it  is  seriously  contemplated  to  close  the  nver 
entirely  by  making  all  bridges  permanent  without  draws  or  arching 
the  river  over  its  entire  length. 

When  the  question  of  the  erection  of  the  Morrison  Street  Bridge  • 
was  before  the  public  in  1880,  and  from  that  on  to  1886,  some  very 
strong  remonstrances  were  made  against  its  construction.  The  facts 
and  reasoning  then  brought  forth  are  equally  applicable  at  this  time 
in  the  consideration  Of  the  bridges  which  it  is  now  proposed  to  erect. 
In  his  remonstrance  against  the  erection  of  the  Morrison  Street  Bridge 
Mr.  Henry  Villard,  then  president  of  the  Oregon  Kailway  and  Naviga- 
'  tion  Company,  says — 

That  such  location,  it  will  be  observed,  U  about  the  center  of  the  city  fi*ont,  and 
at  such  a  point  as  to  necessarily  create  a  most  serious  obstruction  to  the  shipping  of 
the  city  on  at  least  one-half  df  it«  river  front. 

•  #  «  «  •  «  « 

That  the  constructlpu  of  a  bridji^e  at  the  point  designated  would  seriously  inter/ere 
with  the  navigation  of  said  river,  and  the  commercial  interests  of  the  city  of  Port- 
land»  the  State  of  Oregon,  and  the  commerce  of  the  Pacific  Ocean  centering  there  as 
well.  During  the  past  two  years  shipping  facilities,  in  the  way  of  wharves,  ware- 
houses, roadwaj's,  etc.,  have  been  ererted  along  the  Portland  city  front  south  of 
MoiTisou  street  (the  site  of  the  proposed  bridge),  and  a  very  large  proportion  of  the 
commerce  of  said  river,  and  of  the  city  of  Portland,  is  now  transferred  to  that  por- 
tion of  said  river  lying  south  of  Morrison  street,  and  all  of  which  will  be  seriously 
and  permanently  affected  by  the  construction  of  any  bridge  at  Morrison  street;  no 
matter  how  carefull^'^  provided  with  draws,  such  proposed  bridge  will,  in  the  judg- 
ment of  this  company  and  of  those  interested  in  the  navigation  of  said  river  and 
the  commerce  of  said  port,  prove  to  be  at  all  seasons  of  the  j^ear  a  serious  obstnic- 
tion  to  its  navigation,,  affecting  materially  and  adversely  its  shipping,  both  above 
and  below  the  proposed  bridge. 

And  at  times  of  high  water  this  obstruction  will  be  so  serious  as  to  prevent  the 
passage  of  seagoing  vessels,  at  least  without  great  danger.  The  current  of  the  river 
at  and  above  the  site  of  the  proposed  bridge  in  times  of  high  wat-er  is  unusually 
swift;  this,  together  with  the  want  of  room  to  enable  vessels  to  swing  before  enter- 
ing the  draw,  would  constitute  a  bridge  at  that  point  as  little  else  than  an  impos- 
sible barrier  to  navigation  above  it  by  ocean  vessels. 

In  rendering  their  opinions  upon  the  diffident  points  that  were  passed 
upon  in  the  injunction  procecMlings  blrought  to  restrain  the  construction 
of  the  Morrison  Street  Bridge,  the  judges  of  the  United  States  circuit 
court  for  the  district  of  Oregon  made  use  of  the  following  language: 

A  bridge  of  a  certain  character  at  a  certnin  place  may  be  of  great  benefit  and  con- 
venience to  a  few  people  or  some  petty  local  trade  or  business,  but  a  serious  incon- 
venience or  injury  to  many  people  ancl  a  valuable  and  extensive  commerce. 

The  commerce  of  Oregon,  both  domestic  and  foreign,  is  largely  dependent  upon 
the  free  navigation  of  the  Willamette  River.  Steamboats  ply  upon  it  most  of  the 
year  for  100  miles  or  more  south  of  Portland.  At  Portland  the  tide  ebbs  and  flows, 
and  from  there  to  its  mouth,  a  distance  of  12  miles,  it  is  navigated  by  sea  and  inland 
vessels,  foreign  and  domestic,  sail  and  steam,  that  go  thence  up  and  down  the  great 
Columbia,  out  upon  the  Pacific  Ocean,  and  to  all  the  principal  ports  of  the  world. 
It  is  the  harbor  of  Portland,  the  emporium  and  financial  center  of  the  Northwest, 
where  the  valuable  products  of  the  conntry  are  gathered  from  far  and  near  and 
stored  for  market  and  exportation,  and  the  imports  from  the  sister  States  and  foreign 
countries  are  received  and  distributed  throughout  the  interior. 

•  -     «  «  *  «  «  • 

Upon  the  evidence  and  in  the  very  nature  of  things  there  can  be  no  doubt  that 
this  bridge,  where  and  as  it  is  being  constructed,  is  a  serious  obstruction  to  the  navi- 
gation of  the  river. 

Indeed,  the  further  investigation  of  this  matter  makes  it  appear  very  probable  to 
my  mind  that  no  bridge,  unless  it  be  a  suspension  one,  can  be  constructed  over  th^ 
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river  at  this  point  without 'being  a  scrions  obstruction  fo  its  navigability  and  im- 
pairing its  usefulness  as  a  common  highway  for  the  citizens  of  the  United  Stato«. 

The  Willamette  River  in  front  of  Portland  is  not  only  a  navigable  stream  with  a 
ship  channel:  it  is  also  a  seaport,  as  I  have  before  said,  of  "the  cmporinni  and  finan- 
cial center  of  the  Northwest,"  and  to  all  appearance  is  destined  to  be  second  to  no 
city  in  importance  on  the  Pacific  Coast,  save  one. 

Every  bushel  of  grain  grown  for  export  over  this  vast  region,  and  particularly  in 
the  great  Willamette  Valley,  feels  the  cost  of  storage  and  dockage  at  this  port,  and 
anything  which  limits  or  restricts  the  capacity  or  convenience  of  its  harbor  A^orks 
a  direct  injury  to  tht;  great  body  of  the  producers  throughout  the  country. 

Therefore  it  is  that  the  convenience  of  tlie  comparatively  smnll  ])opulation  innue- 
diately  east  of  Portland,  or  even  in  Portland,  is  not  alone  to  be  considered  in  this 
matter. 

llie  river  is  the  navigable  water  of  the  jjeople  of  the  Uflited  States,  and  the  har- 
bor is  for  the  free  use  of  all  the  people  whose  exports  and  imports  freight  the  vessels 
that  frequent  it  from  all  parts  of  the  world. 

At  this  point,  on  the  west  bank  of  the  river,  the  ox  teamsof  thoAVillamette  Valley 
first  met  the  seagoing  vessel,  and  the  traflio  between  them  was  the  beginning  of 
Oregon's  commerce.  Out  of  this  commerce  grew  the  town  of  Portland.  But  destroy, 
or  materially  restrict,  or  impe<lo  the  free  use  of  this  harbor,  or  the  approaches  to  it, 
and  so  far  you  destroy  the  town  and  injure  the  commeBce  of  the  couutrv. 

Located  as  it  is,  right  in  the  midst  of  the  harbor,  where  vessels  are  required  to 
moVe  constantly  from  place  to  place,  without  a  passage,  except  at  the  single  point 
of  this  draW)  the  bridge  will  be  a  serious  obstruction  to  navigation  in  the  harbor, 
even  if  the  draw  was  sufticieut  for  the  pa^ssage  of  vessels  up  and  down  the  stream. 

Tlie  act  of  Congress  does  not  limit  the  free  navigation  of  the  river  to  a  particular 
part  or  channel,  but  it  declares  the  whole  river  a  free  and  common  highway  to  the 
full  extent  of  its  capability  of  navigation. 

A  bridge  may  not  be  a  material  obstruction  to  the  navigation  of  a  river  if  erected 
at  a  point  where  vessels  simplv  pass  up  and  down  a  channel  on  their  way  to  and 
from  a  port,  but  in  the  case  of  a  harbor  like  this,  the  location,  surroundings,  and 
the  circumstances  must  b©  considered,  and  they  may  require  that  no  part  of  it  bo  ob- 
structed or  closed  to  navigation.  In  this  view  of  the  matter  I  think  that  any  bridge 
in  this  harbor  would  necessarily  be  such  an  obstruction  to  its  navigation  as  to  require 
the  consent  of  Congress  to  justify  it. 

This  place  is  a  commercial  center,  the  second  port  of  importance  on  the  Pacific 
coast,  mainly  because  ocean  vessels  of  a  Idrge  size  can  come  to  its  docks. 

Therefore  it  is  a  serious  question  whether  the  people  of  Portland  or  the  State  of 
Oregon  can  afford  to  allow  a  bridge  to  be  built  in  the  midst  of  this  harbor,  at  a  point 
where  ships  must  congregate,  and  thereby  create  such  an  obstruction  therein  as  may, 
and  probably  will,  turn  the  commerce  of  the  city  in  other  channels. 

This  harbor  is  not  large,  and  when  the  shipping  here  is  much  increased,  as  it  doubt- 
less will  be  with  the  growth  of  the  country  and  the  place,  there  will  be  no  room  to 
spare  for  it. 

#  «  «  *  *  '         •  • 

All  these  things  are  to  be  considered  in  determining  whether  it  is  good  policy,  even 
if  Congress  could  be  brought  to  consent  to  it,  to  bisect  this  harbor  with  a  bridge 
that  would  render  it  unnavigable  along  its  line,  except  at  a  particular  point. 

The  experience  of  the  last  ten  years  will  fully  justify  the  conclusions 
arrived  at  by  these  eminent  jurists. 

Before  entering  upon  a  recital  of  its  proceedings  in  connection  with 
the  subject  it  has  been  convened  to  investigate,  the  Board  has  consid- 
ered it  necessary  to  a  clearer  understanding  of  its  conclusions  to  set 
forth  the  foregoing  facts  and  circumstances,  as  they  seem  to  have  an 
important  bearing  upon  the  question  whether  or  not  plans  for  any  bridge 
over  the  Willamette  Eiver  within  the  limits  of  the  city  of  Portland 
should  be  approved  by  the  Secretary  of  War. 

For  some  years  prior  to  the  consolidation  of  the  three,  cities — Port- 
land, East  Portland,  and  Albina — into  one  corporation  the  question  of 
free  bridges  across  the  Willamette  for  the  accommodation  of  certain 
classes  of  these  communities  received  considerable  att<3ution  and  figured 
more  or  less  in  local  politics.  Through  the  efforts  of  some  who  are  par- 
ticularly interested  in  the  matter  an  act  was  passed  by  the  legislature 
of  the  State  of  Oregon  authorizing  the  creation  of  a  bridge  committee 
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and  defining  its  powers  and  duties.  This  committee  by  the  act  is 
authorized  to  purchase  or  lease,  either  by  agreement  or  by  condemna- 
tion, existing  bridges  and  to  erect  new  ones;  also  to  sell  its  bonds  to  the 
extent  of  $5(K),(KM),  which  amount,  together  with  interest  and  expenses 
necessary  to  the  maintenance  and  operation  of  said  bridges,  becomes 
an  obligation  on  the  part  of  the  city  of  Portland.  Under  authority  of 
this  act  this  committee  purchased  the  Madison  Street  Bridge  at  a  cost 
of  $142,500,  and  this  is  now  a  '^free  bridge.'^  The  committee  now  bring 
forward  ])lans  for  two  bridges  which  they  desire  the  Se<*retary  of  War 
to  approve,  which  approval  it  is  required  botli  by  the  State  law  under 
•  which  they  are  acting  and  the  United  States  law  must  be  obtained 
before  it  v'4n  proceed  with  the  construction  of  either  of  the  bridges. 

One  of  these  proposed  bridges  is  located  in  the  heart  of  the  city  at 
Burnside  street,  about  midway  between  the  steel  bridge  and  Morrison 
Street  Bridge,  the  other  3,000  feet  below  the  steel  bridge,  crossing  from 
Knight  stieet  on  the  east  side  to  Quimby  street  on  the  west  side. 

In  this  case,  as  in  all  others  where  ditt'erent  interests  are  involved, 
there  is  a  conllict  of  opinion.  The  Board  took  steps  to  ascertain,  as  far 
as  posi^ible,  what  were  the  wishes  of  the  people  in  regard  to  these 
bridges,  especially  the  large  thinking  class  of  the  community  who  are 
supposed  by  their  actipns  and  their  influence  to  control  and  direct  mat- 
ters of  public  importance.  Communications  setting  forth  the  object  for 
which  the  Board  was  convened,  and  giving  an  opportunity  for  expres- 
sion of  opinion  before  it,  were  addressed  to  the  president  of  thechamber 
of  commerce;  the  president  of  the  port  of  Portland  commission,  all 'or- 
ganization created  by  State  authority  for  the  purpose  of  improving 
harbor  facilities  and  the  navigation  of  the  Willamette  and  Columbia 
rivers  to  the  sea;  to  the  president  of  Columbia  River  Steamboat  Asso- 
ciation; to  railway  managers  and  various  steamboat  owners,  captains, 
and  pilots.  Copies  of  the  commvinications  alluded  to  in  this  report, 
together  with  stenographer's  report  of  public  meeting,  petitions,  and 
other  pa])ers  are  liereAvith  attached  as  appendices.* 

The  chamber  of  commerce  of  Portland,  Oregon,  is  a  corporation 
formed  "to  advance  the  commercial,  mercantile,  manufacturing,  and 
industrial  interests  of  the  city  of  Portland  and  the  State  of  Oregon 
generally  •  •  •  and  to  consider  all  subjects  of  internal  improve- 
ments that  may  be  for  the  welfare  of  the  cjommunity  and  the  State  at 
large."  It  has  a  membership  of  570,  the  board  of  directors  consist- 
ing of  as  many  as  there  are  members. 

The  communication  was  considered  at  its  regular  meeting  hel(J  May 
10,  at  which  there  were  present  32  members,  as  shown  by  the  votes. 
It  was  then  decided  that  the  subject  of  the  communication  was  not  a 
matter  of  which  the  chamber  could  take  oiticial  notice,  and  notification 
to  this  effect  was  received  from  its  president.  This  reply  and  the  feet 
that  there  were  not  more  members  present  to  consider  a  subject  of  so 
great  importance  to  the  commerce  of  the  city  was  a  matter  of  great 
surprise  and  regret  to  the  Board. 

A  reply  to  the  letter  addressed  to  the  president  of  the  port  of  Port- 
land commission  was  received,  inclosing  preamble  and  resolutions 
adopted  by  the  Board  of  commissioners  at  its  regular  meeting  held  May 
12,  1892,  the  purport  of  which  is  that  additional  bridges  would  be 
prejudicial  to  the  commercial  interests  of  the  city. 

Replies  were  received  from  some  others  which  will  be  found  appended. 

In  order  to  give  opportunity  for  a  more  extended  hearing  the  Board 


•Not  reprinted;  priuted  iu  Senate  Ex.  Doc.  No.  118,  Fifty-aocond  Congress, 
fiist  session. 
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after  due  public  notice  held  a  public  meetiug  May  17,  in  the  rooms  of 
the  chamber  of  commerce  in  the  city  of  Portland.  A  letter  was 
addressed  to  the  chairman  of  the  bridge  committee  notifying  him  of 
this  meeting  and  requesting  that  he  and  other  members  of  the  commit- 
tee be  present.  The  meeting  was  liberally  attended  and  a  number  of 
individuals  favored  the  Board  with  their  views.  The  remarks  of  the 
principal  speakers  will  be  found  appended.  A  number  of  petitions  were 
presented  which  relate  to  particular  locations  and  which  seem  to  have 
'  been  originally  addressed  to  the  bridge  committee  but  have  been  with- 
drawn from  the  files  of  that  offic^^knd  presented  to  the  Board. 

If  these  petitions  and  the  remarks  made  at  the  public  meeting  indicate ' 
anything  to  the  Board,  it  is  that  there  is  a  very  strong  opposition  to 
the  location  of  a  bridge  at  Bumside  (B)  street,  and  many  people  at 
Albina  are  very  desirous  of  having  a  bridge  for  their  accommodation 
at  Knight-Quimby  streets.  The  chairman  of  the  bridge  committee 
was  not  present  at  this  public,  meeting,  and  no  one  seemed  to  be  there 
who  favored  the  Burnside  street  location.  The  pilots  and  steamboat 
men  remonstrate  agamst  the  building  of  this  bridge.  A  communica- 
tion was  received,  signed  by  a  large  number  of  the  men  who  own  or 
control  the  wharf  property  and  docks  along  the  water  front,  who  are 
engaged  in  the  shipping  and  commerce  of  the  port,  and  who  furnish 
largely  the  money  by  which  the  business  of  the  community  is  carried 
on,  setting  forth  clearly  their  reasons  why  additional  bridges  should 
not  be  constructed,  and  objecting  especially  to  the  proposed  bridge  at 
Kiifght-Quimby  streets.  In  view  of  the  interests  represented  by  the 
signers  of  this  communication,  and  the  large  aggregate  of  the  value  of 
the  property  upon  which  they  pay  taxes,  it  is  entitled  to  great  con- 
sideration. 

The  interests  of  the  Union  Pacific  Company  were  represented  at  this 
meeting  in  the  absence  of  the  manager,  Mr.  McNeill,  by  Mr.  Cotton,  the 
attorney  for  the  company.  The .  argument  of  Mr.  Cotton  was  to  the 
effect  that  the  competition  between  Portland  and  ports  on  tuget  Sound 
as  shipping  points  for  the  products  of  the  country  and  distribution  of 
supplies  was  now  very  close,  and  that  anything  which  increased  the 
expenses  of  shipment  from  the  city  of  Portland  militated  against  her 
commercial  prosperity.  The  construction  of  either  of  the .  proposed 
bridges,  especially  the  one  at  Knight-Qiiimby  streets,  would  necessarily 
increase  the  towage  charges  and  the  risks  to  be  provided  for  in  passing 
the  bridges,  which  would  tend  to  her  disadvantage  in  this  close  com- 
petition. On  the  contrary,  everything  possible  should  be  done  to 
diminish  port  and  towage  expenses  and  favorably  influence  men  who 
aie  disposed  to  send  ships  to  this  port. 

The  remarks  of  Capt.  BoUes,  who  has  for  a  number  of.  years  been 
navigating  ocean  steamers  between  San  Francisco  land  Portland,  are 
very  much  to  the  point  and  throw  light  upon  the  difficulties  experi- 
enced at  bridges  when  such  vessels  are  obliged  to  pass  them.  Capts. 
Patterson  and  Smith  are  also  pilots  of  long  experience  in  this  port  and 
know  whereof  they  speak  in  relating  their  difficulties  at  the  present 
bridges  and  objections  to  additional  ones.  These  gentlemen  emphasize 
the  fact  that  to  handle  large  ships  in  this  ]>ort  when  there  is  any  con- 
siderable current  in  the  Willamette  Eiver  is  a  difficult  and  dangerous 
task  if  these  have  to  be  taken  past  cither  of  the  existing  bridges. 
The  risk  is  great  and  will  not  be  taken  without  proportional  increase 
in  the  cost  of  transporting  the  ship's  cargo. 

All  those  who  expressed  themselves  at  this  meeting  as  in  favor  of 
the  location  of  a  bridge  at  Knight-Quimby  streets,  or,  as  it  is  generally 
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termed,  the  "  Albiua  bridge,'^  were  considering  tbe  facilities  for  com- 
munication betweeii  the  two  portioiis  of  the  city,  and  aigned  that  the 
increased  advantage  to  be  gained  by  those  living  in  that  vicinity  were 
of  more  importance  than  the  inconvenience  resulting  to  navigation  and 
commerce.  The  necessity  for  the  bridge  was  not  clearly  demonstrated 
to  the  mind  of  the  Board  by  the  arguments  of  these  gentlemen ;  nor 
was  it  by  any  means  made  clear  that  its  construction  at  that  point 
would  not  be  an  obstruction  to  navigation  and  a  serious  detriment  to 
the  commerce  of  the  port.  <|p^i^ 

It  was  asserted  that  from  15,000  to  20,000  people  would  be^benefited 
by  the  construction  of  this  Albina  bridge,  \vhich  assertion,  however, 
the  Board  does  not  think  is  correct  as  applicable  to  the  present  time. 
It  is  possible  that  the  population  of  this  portion  of  the  city  may  in  some 
years  hence  amount  to  something  like  these  figures,  but  it  certainly 
does  not  at  present.  It  is  evident  that  the  building  of  this  bridge 
would  immediately  increase  the  present  price  of  real  estate  in  this 
direction  and  greatly  benefit  those  who  have  this  for  sale.  It  would 
also  eventually  force  the  deep-sea  shipping  below  its  point  of  location, 
which  might  inure  to  the  benefit  of  water-front  owners  in  that  direc- 
tion. It  is  not  believed  that  these  are  sufficient  reasons  to  justify  the 
deterioration  in  the  value  of  the  property  along  the  water  front  which 
is  now  used  for  shipping  purposes  that  would  surely  take  place  were 
this  bridge  built,  nor  is  it  shown  that  the  necessity  for  benefiting 
20,000  people  that  might  wish  to  use  this  bridge  is  sufficiently  great  to 
justify  the  inconvenience  and  danger  that  it  would  be  to  shipping  and 
river  commerce,  or  the  increase  in  the  cost  of  placing  in  the  markets 
the  products  of  the  whole  country  tributary  to  Portland. 

It  is  clear  to  the  Board  that  this  bridge  is  not  a  necessity  at  this 
time,  and  that  the  demands  for  increased  transportation  facilities  across 
the  river  are  not  such  as  to  warrant  interference  with  the  river  com- 
merce to  such  an  extent  as  to  necessitate  a  readjustment  of  the  present 
shipping  arrangements  or  seriously  jeopardize  the  prosperity  of  the  port. 

At  this  point  in  the  investigations  of  the  Board  it  appears  that  there 
is  very  great  opposition  to  the  location  of  a  bridge  at  Burnside  street, 
and  nothing  has  developed  in  favor  of  that  position  further  than  the 
mere  request  of  the  bridge  committee  that  the  Secretary  of  War  ap- 
prove the  plans  submitted  by  it.  In  view  of  the  very  respectable  op- 
position to  the  construction  of  a  bridge  at  this  point,  and  in  fact  at  any 
point  on  the  river,  that  manifestly  exists  among  the  citizens,  it  was 
thought  necessary  to  inform  the  bridge  committee  of  this  fact  and  re- 
quest information  from  it  as  to  the  necessity  for  the  bridges  that  they 
propose  to  construct.  The  organic  law  under  which  the  committee 
acts  provides  for  raising  funds  oidy  to  the  extent  of  f  500,000  to  be  ex- 
pended by  it.  Having  expended  probably  $150,000  in  the  purchase  of 
'/Madison  Street  Bridge,"  and  in  defraying  other  necessary  expenses, 
it  occurred  to  the  Board  that  what  remained  of  this  sum  would  not  be 
sufficient  to  construct  two  bridges  of  the  dimensions  and  character 
that  should  be  built  here,  in  case  objections  could  be  so  far  overcome 
that  any  plans  could  be  approved  by  the  Secretary  of  War.  In  that 
case  which  w^as  to  have  the  preference  as  the  plans  of  a  bridge  whose 
construction  is  indefinitely,  in  the  future  evidently  need  not  be  ap- 
proved at  the  present  time.  And  also  the  bridge  committee  having 
authority  to  buy,  lease,  or  condemn  existing  bridges,  why  not  make 
arrangements  for  giving  the  public  the  free  use  of  these,  since  there 
exists  such  strong  and  reasonable  opposition  to  additional  obstructions 
being  placed  in  the  harbor  at  this  timet 
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A  coninmnication  covering  these  points  was  addressed  to  tlie  chair- 
Doan  of  the  bridge  committee,  which  committee  aft€r  due  cousideration 
made  answer  by  traiKsmitting  to  tlie  BoaKl  a  series  of  papers,  consist- 
ing of  original  petitions  that  had  been  made  to  it  favoring  the  two  lo- 
cations selected;  a  report  of  the  committee's  engineer  on  an  examina- 
tion made  by  him  of  tl^  Morrison  Street  Bridge;  two  resolutions,  one 
setting  forth  reasons  why  a  bridge  should  be  erected  at  Knight-Quimby 
streets,  the  other  giving  reasons  for  the  erection  of  one  at  Burnside 
street;  and  a  letter  which  revwMltbe  fact  that  the  bridge  committee 
has  not  yet  agreed  upon  the  kind-of  bridges  that  it  intends  t6  erect, 
but  desires  that  this  matter  be  left  to  its  discretion  to  be  determined 
hereafter. 

The  Board  has  given  careful  consideration  to  these  papers,  and  is* 
forced  to  acknowledge  that  the^'  do  not  give  the  clear,  definite,  and  re- 
liable information  upon  these  points  that  seems  to  be  necessary  in  the 
case. 

In  one  of  these  pai)era  drawn  up  in  the  interests  of  the  Albina  bridge 
assertions  such  as  the  following  are  made:  '^ Fully  one- third  of  the 
residents  of  the  city  of  Portland  live  near  to,  below,  and  north  of  said 
bridge  site."  "  Over  one-half  of  the  laboring  class  live  tributary  to 
said  proposed  Knight  Quimby  street  bridge  site."  "A  large  majority 
of  the  manufacturing  industries  of  the  city  are  located  near  to  and 
below  said  proposed  sites."  "  One  fourth  of  allthe  taxes  to  be  paid  for 
construction  and  maintenance  of  the  proposed  system  of  free  bridges 
will  be  so  i)aid  by  residents  and  manufacturi^ng  industries  immediately 
to  be  benefited  by  the  said  proposed  Knight-Quimby  street  bri4lge." 
"  This  bridge  would  be  but  a  small  obstruction  to  navigation." 

To  all  of  these  statements  the  exception  can  be  taken  that  they  are 
not  accurate,  and  it  can  be  easily  demonstrated  that  they  are  not  war- 
ranted by  the  actual  facts  in  the  case. 

Further  on  in  the  same  paper  the  assertion  is  made  that  <*this  com- 
mittee have  received  proposals  from  a  reliable  company  offering  to  build 
a  vsteel  bridge  five  blocks  below  the  present  Morrison  Street  Bridge  for 
$75,000."  This  as  it  stands  does  not  convey  a  correct  idea  of  the  facts. 
A  company  did  offer  to  build  a  bridge  as  stated  which  would  cost  more 
than  twice  tlie  amount  named,  and  would  sell  it  to  the  bridge  commit- 
tee for  $75,000,  provided  the  conipunj  could  reserve  certain  rights  and 
franchise  over  the  bridge  which  it  was  supposed  would  more  than  com- 
pensate it  for  the  difference. 

It  is  also  stilted: 

As  to  the  railroiul  bridtce,  this  committee  have  made  proposals  to  the  owners  and 
parties  in  control  thereof  with  a  view  of  leasing  the  tipper  roadway,  but  so  far  have 
l>eeu  unable  to  get  any  definite  and  reasonable  proposition. 

In  connection  with  tWs  assertion  the  Board  will  quote  from  a  letter 
received  from  the  general  manager  of  the  Union  Paciiic  system,  Pacific 
division : 

In  addition  to  what  has  been  written  by  ns,  and  stated  before  yonr  conamittee, 
protesting  against  the  erection  of  fnrther  bridges,  1  would  like  to-day  to  refer  to  the 
fact  that  there  are  two  existiug  bridges  which  are  not  free,  both  of'which  are  suit- 
ably located  with  reference  to  traffic  lietween  the  east  and  west  banlss  of  the  river, 
and  one  of  which  belongs  to  this  company,  and  to  8«ay  that  I  am  not  aware  that  any 
real  business  proposition  has  been  made  io  anyone  in  authority  looking  to  the  open- 
ing of  these  bridges  to  the  public.  I  understand  that  propositions  have  been  made, 
but  they  have  been  rather  informal,  and  I  might,  perhaps,  say  that  thejopinion  has 
been  expressed  that  these  propositions  have  been  much  below  what  the  owners  con- 
sider their  i)roperty  is  worth ;  in  short,  more  nearly  based  on  what  these  properties 
would  be  wortli  after  compctiug  bridges  have  been  erected.  It  would  seem  to  me, 
therefore,  that  before  pennistiiou  be  given  to  .seriously  injure  the  harbor  by  the  ©rec- 
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tion  of  further  bridges  that  it  should  be  positively  known  that  every  reasonable  effort 
had  been  made  to  Hecure  the  same  results  by  means  of  existing  bridges.  Finally^  as 
the  owners  of  a  vast  amount  of  jiroperty  on  the  river  front,  and  as  the  operators  of 
a  large  number  of  boats,  I  do  most  vigorously  protest  against  tfie  buildins  of  further 
bridges,  believing  that  the  damage  and  injury  that  will  result  to  the  narbor  and 
commerce,  by  reason  of  such  bridges,  will  far  more  than  offset  any  possible  advan* 
tages  therefrom. 

Also,  it  is  stated — 

Propositions  were  made  to  the  owners  of  the  Morrison  Street  Bridge  to  buy  the 
same,  and  they  answer  saying  they  woul^uot  sell  same  and  all  rights  connected 
therewith  for  less  than  $200,000.  ^ 

III  this  connection  reference  is  invited  to  a  communication  from  the 
president  of  the  City  and  Subui'ban  Kailway  Company,  found  in  tlie 
appendix,  in  which  the  following  statements  are  made : 

I  should  suppose  that  I  am  in  position  to  know  what  propositions  have  been  made 
or  proposed  looking  to  the  free  use  of  either  of  the  bridges  north  of  Madison  street^ 
yet  no  such  proposal  has,  to  my  knowledge,  been  made  or  suggested  by  the  bridge 
committee.  A  proposition  was  made  by  t^  owners  to  sell  the  Morrison  Street  Bridge 
to  tlie  committee  at  a  price  equal  to  i\m  cost  of  the  same,  being  $200,000.  This 
proposition  was  pending  for  somi)  fength  of  time,  during  which  numerous  communi- 
cations and  several  editorials  appeared  in -the  press  of  this  city,  strongly  advising 
ngainst  the  purchase,  and  the  jjroposition  was  rejected  by  the  committee  in  no  very 
considerate  terms. 

It  would  appear  that  the  owners  of  the  Morrison  Street  Bridge  have 
made  a  proposition  to  sell  to  the  bridge  committee  which  was  not  sat- 
isfactory. It  does  not  a])pear  that  the  committee  has  made  a  counter 
proposition  of  any  kind  looking  to  the  free  use  of  this  bridge  by  the 
public. 

It  is  fiirther  stated  in  this  i)aper  "  that  nine  out  of  every  ten  of  the 
voters  and  taxpayers  of  this  city  desire  this  committee  to  construct  the 
system  of  bridges  contemplated.''  This  is  also  a  wild,  assertion  which 
there  are  no  facts  to  substantiate. 

In  another  of  these  papers  advocating  exclusively  the  construction 
of  a  bridge  at  Burnside  street,  it  is  stated — 

It  is  weU  known  to  you  that  the  cities  of  Albina,  East  Portland,  and  Portland  re- 
cently consolidated.  One  of  the  chief  considerations  leading  to  consolidation  was 
the  provision  for  free  bridges,  wliioh,  upon  being  submitted  to  the  vote  of  the  people, 
was  agreed  upon  at  the  rate  of  about  3  to  1. 

The  Board  is  not  aware  that  the  question  of  "  free  bridges "  across 
the  Willamette  Eiver  has  ever  been  specially  submitted  to  a  vote  of  the 
people,  as  is  plainly  implied  by  the  abave  language.  Before  the  cmi- 
solidation  of  the  three  cities  could  take  eflfect  it  was  provided  in  the  act 
of  the  legislature  authorizing  this'  that  the  question  of  consolidation 
should  be  submitted  to  a  vote  of  the  people.  The  vote  on  consolida- 
tion was  about  as  stated.  The  free  bridges  were  provided  for  by  act 
of  the  legislature  while  the  cities  were  yet  separate.       . 

In  this  paper  it  is  also  stated — 

We  have  found  it  impossible  to  procure  these  present  existing  bridges  under  our 
powers  for  the  purposes  required. 

The  needs  of  a  free  bridge  to  the  inhabitants  of  both  sides  of  our  river  at  Burn- 
side  street  have  become  an  absolute  necossity,  and  the  acquirement  of  the  Morrison 
Street  Hridge  or  the  railroad  steel  bridge,  after  every  reasonable  eftbrt  and  full 
examination,  is  impracticable  and  has  become  impossible. 

In  our  judgment  we  have  sufficient  funds  to  construct  the  bridges  located  by  us. 

In  the  face  of  the  large  volume  of  what  seems  to  be  reliable  evidence 
to  the  contrary,  the  Board  cannot  accept  these  mere  assertions  as  the 
conclusive  information  that  is  desired. 

With  regard  to  the  amount  of  funds  at  the  disposal  of  the  bridge  com- 
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inittee  with  which  to  coustruct  the  proposed  bridges  it  appears  that 
this  will  uot  exceed,  say,  $350,000.  Should  it  at  any  time  be  made  to 
appear  that  the  interests  to  be  subserved  by  the  erection  of  one  or 
both  of  these  bridges  are  of  so  great  importance  as  to  warrant  the  sac- 
.rilice  which  must  necessarily  be  made  by  the  shipping  and  navigation 
interests,  then  there  are  other  interests  which  would  require  that  these 
be  wide,  commodious  structures,  substantially  built,  supplied  with  all 
modern  machinery  for  rapid  maneuvering  of  the  draw  spans,  and  first 
cUiss  in  every  resi>ect.  The  plans  of  a  bridge  that  is  not  of  such  a 
character  shoitld  not  be  approved  by  the  Secretary  of  War.  If  it  is 
needed  badly  enough  to  justify  a  sacrifice  of  the  rivec  commerce,  it 
certainly  should  warrant  the  expenditure  necessary  to  make  a  sub- 
stantial structure.  • 

The  steel  bridge  rests  upon  a  pfvot  pier  for  the  draw,  built  originally 
in  35  feet  of  water,  one  other  pier  60  feet,  and  the  abutment  piers.  The 
west  abutment  pier  was  originally  in  about  10  feet  of  water  at  the  low 
stage.  The  river  floods  have  scoured  out  the  bottom  at  the  bridge  site 
to  such  an  extent  as  to  endanger  t^  a  greater  or  less  extent  the  pivot 
and  west  abutment  iners.  Since  the  flood  of  1890  large  quantities  of 
rock  have  been  thrown  in  around  the  foundations  of  these. 

This  bridge,  which  is  not  of  a  too  substantial  character,  stands  upon 
the  books  of  the  Union  racifi(j  Company  as  costing  $37(),000.  This,  it 
is  presumed,  includes  the  cost  of  the  approaches  to  the  upper  roadway. 
At  the  east  end  this  is  reached  by  one  span  150  feet  in  length,  and  at 
the  west  end  by  two  spans  150  feet  each  and  one  125  feet. 

The  plans  submitted  for  the  bridge  at  Burnside  street  call  for  a  pivot 
pief  to  be  constructed  in  05  feet  of  water  at  the  low  stage,  nearly  twice 
the  depth  in  which  the  pivot  pier  of  the  steel  bridge  was  originally  con- 
structed; two  draw  piers,  one  in  42  feet,  the  other  in  62  feet  of  water, 
with  an  abutment  pier  at  the  west  end  in  20  feet  of  water,  and  one  at 
the  east  end  in  7  feot.  The  approach  to  this  bridge  on  the  east  side  is 
650  feet  long,  and  on  the  west  side  200  feet.  Those  submitted  for  the 
Knight-Quimby  Street  Bridge  call  for  a  pivot  pier  in  25  feet  and  five 
other  piers  located-  in  depths  averaging  22  feet.  The  approach  to  this 
bridge  on  the  east  side  is  240  feet  long  and  on  the  w^st  side  290  feet. 

The  Board  can  not  agree  with  the  bridge  committee  in  its  assertion 
that  it  has  suffTcient  funds  available  to  construct  both  of  these  bridges; 
and  it  would  not  feel  warranted,  were  all  other  matters  pertaining  to 
them  unobjectionable  and  satisfactory,  in  recommending  that  the  Sec- 
retary of  War  approve  the  plans  when  there  is  a  probability  that  the 
construction  of  the  bridges  might  not  be  commenced,  or  that  they  might 
stand  in  the  harbor,  doing  no  serv^ice,  in  an  uncompleted  state  for  an 
indefinite  time. 

Since  the  public  meeting  held  by  the  Board  a  petition  has  been  re- 
ceived addressed  to  the  Secretary  of  War  in  this  interest,  to  which  is 
attached  a  large  number  of  signatures.  This  petition  is  forwarded 
herewith.  The  reasons  given  by  the  petitioners  seem  to  be  the  same  as 
already  noted  in  the  papers  received  from  the  bridge  committee.  The 
questions  involved  are  those  which  largely  afifect  the  rights,and  prop- 
erty of  others  in  Portland  and  outside  of  Portland  who  are  not  repre- 
sented by  petition.  They  can  not  tlierefore  be  decided  by  numbers  un- 
less it  can  be  ascertained  in  some  way  what  are  the  rights  and  property 
interests  and  wishes  of  all  those  concerned  in  the  matter  of  the  peti- 
tion. 

To  illustrate  the  worthlessness  of  this  petition  as  a  source  of  infor- 
mation from  which  to  ascertain  the  wishes  of  the  people  in  this  matter, 
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the  Boajrd  will  observe  that  while  there  is  claimed  to  be  over  9,000  sig- 
natures to  it,  at  the  election  held  in  Portland  June  6  there  were  be- 
tween 11,000  and  12,000  persons  voting  in  the  whole  of  Portland;  and 
at  the  precincts  in  Albina  and  North  Portland  whose  voters  coald 
under  any  admissible  hypothesis  be  considered  as  tributary  to  a  bridge 
constructed  at  Knight-Quimby  streets,  there  were  not  to  exceed  2,000 
men  votiilg.  This  was  an  important  State  election,  at  which  it  must  be 
assumed  that  nearly  all  who  were  entitled  to  do  so  cast  their  votes. 

With  regard  to  the  plans  themselves,  the  Board  will  say  that  did 
they  apply  to  the  ordinary  case  of  bridging  a  navigable  stream  with  no 
modifying  surroundings,  where  only  ordinary  river  trafi&c  was  con^ 
cerned,  it  could  Und  little  in  them  that  would  be  objectionable,  either 
as  regards  location^  the  direction  of  their  axes  with  reference  to  direc- 
tion of  currents,  position  of  draw  openings,  location  of  piers,  or  (Capacity 
or  height  above  flood  level.  But  this  is  not  the  case.  Their  construc- 
tion mil  seriously  affect  to  its  disadvantage  the  prosperity  of  Portland 
as  a  seaport  city  and  the  value  of  the  products  received  here  from  the 
•interior  for  shipment  for  foreign  ports. 

If  it  should  be  concluded  that  the  necessities  of  the  traffic  over  the 
river  between  the  steel  bridge  and  the  Morrison  Street  Bridge  are  such 
as  to  warrant  the  further  incumbrance  of  this  portion  of  the  city's  har- 
bor with  a  bridge,  the  Board  is  of  opinion  that  the  Burnside  street  loca- 
tion is  less  objectionable  than  any  other  that  could  be  chosen  within 
these  limits,  but  it  does  not  think  that  the  &cts  show  that  this  time 
has  yet  arrived. 

Fears  have  been  expressed  le^t  the  construction  of  a  bridge  in  this 
locality  would  result  in  an  increase  in  the  height  of  flood  waters  of  the 
river,  with  results  to  the  detriment  of  the  adjacent  proi)erty ;  and  state- 
ments have  been  made  upon  apparent  good  authority  that  the  Willa- 
mette  high  water  of  1861  exceeded  that  of  1890,  and  that  if  such  a  flood 
as  the  former  were  again  to  occur,  with  the  present  condition  of  afGadrs 
in  the  harbor,  the  results  would  oe  disastrous  in  the  extreme.  This 
view  seems  to  be  based  entirely  upon  the  recollection  of  old  settlers 
who  resided  at  different  points  along  the  river  at  the  time  of  the  1861 
flood. 

To  establish  this  point  definitely  the  Board  has  made  investigations 
at  different  points  in  the  river  from  Oregon  City  down,  where  well- 
authenticated  high- water  marks  of  both  floods  were  found  and  the 
difference"  of  level  taken.  In  aU  cases  the  flood  of  1890  was  the  high- 
est. At  Oregon  City,  about  a  mile  above  the  falls,  this  difference  was 
2.8  feet;  below  the  falls,  abreast  of  the  city,  1.8  feet.  At  Milwaukee 
3.1  feet,  and  at  Portland,  Stark  street  gauge,  from  well-authenticated 
records,  3.5  feet»  This  would  seem  to  establish  beyond  a  doubt  that 
more  water  came  down  the  river  in  1890  than  in  1861,  and  that  the  in- 
crease in  the  height  at  Portland  can  not  aU  be  attributed  to  the  wharves 
and  bridge  piers  which  obstruct  the  flow  of  water  through  that  city  and 
which  did  not  exist  at  the  early  date. 

*  This  investigation  also  revealed  the  fact  that  at  the  site  of  the  steel 
bridge,  notwithstanding  that  the  width  of  the  waterway  has  been  di- 
minished 200  feet  and  the  section  obstructed  by  the  bridge  piers,  there 
is  now  6,000  square  feet  more  area  available  for  high- water  flow  than 
there  was  before  the  bridge  was  constructed.  The  bottom  has  scoured 
out  to  an  average  depth  of  about  17  feet  below  where  it  was  originally. 

•Whilst  it  must  be  admitted  that  the  placing  of  bridge  piers  in  the 
river  along  the  city  front  would  have  an  undoubted  tendency  to  increase 
flood  height,  the  Board  does  not  believe  that  this  alone  is  of  sufficient 
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importance  to  stand  as  a  bar  to  the  constrnction  of  a  bridge  at  Burn- 
side  street  were  there  no  other  objections  to  urge  against  it. 

The  investigations  that  the  Board  has  made  u'pon  this  subject  have 
led  to  the  following  conclusions,  viz: 

That  the  bridges  which  have  already  been  erected  over  the  Willa- 
mette River  within  the  limits  of  the  city  of  Portland  are  acknowledged 
obstructions  to  navigation  upon  that  river  and  have  been  a  material 
detriment  to  tbe  value  of  wharf  and  dock  property  located  above  the 
steel  bridge  and  to  the  freight  and  passenger  traffic  of  the  river;  that 
the  erection  of  an  additional  bridge  above  said  steel  bridge  would  fur- 
ther diminish  the  availability  of  this  dock  property  for  its  legitimate 
commercial  purpose,  endanger  i)roperty  upon  the  river  iu  times  of  high 
water,  curtail  the  usefulness  of  this  portion  of  the. city's  harbor,  and 
otherwise  result  in  detriment  to  its  commerce;  that  in  view  of  these 
facts  and  the  present  means  of  communication  between  the  two  por- 
tioi^s  of  the  city  lying  upon  the  east  and  west  sides  of  the  river,  which 
do  not  appear  to  be  utihzed  to  anything  like  their  full  capa<jity,  and 
of  the  fact  that  the  erection  of  the  i)ioposed  bridge  is  not  authorized 
by  an  act  of  Congress,  which  would  seem  to  be  desirable  in  a  case  so 
important  as  this,  it  is  not  advisable  that  the  Secretdry  of  War  approve 
the  plans  presented  for  the  proposed  bridge  at  Burnside  street;  further, 
it  concludes  that  the  construction  of  any  bridge  over  the  Willamette 
River  below  the  steel  bridge,  except  it  be  of  sufficient  height  to, permit 
vessels  with  the  tallest  masts  to  pass  freely  under  it  at  all  ordinary 
stages  of  water,  should  not  under  any  consideration  be  i)ermitted,  for 
the  reason  that  it  would  diminish  the  already  limited  harbor  areni  avail- 
able for  deop-sea  shix>ping,  would  i)roduce  loss  to^the  owners  of  water- 
front pro])erty  above  its  point  of  location  for  which  they  could  not  be 
recompensed,  would  increase  shipping  charges  upon  the  products  of  the 
country,  and  would  result  in  a  general  injury  to  the  harbor  and  to  the 
commercial  prosperity  of  the  port  th^t  could  not  be  compensated  for  by 
any  convenience  that  might  result  to  the  traffic  across  the  river.  The 
Board  has  to  recommend  that  the  plans  submitted  for  the  proposed 
bridge  to  be  erected  at  Knight-Quimby  streets  be  not  approved  by  the 
Secretary  of  War. 


Respectfully  submitted. 


Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U,  8,  A, 


Thos.  H.  Handbuby, 
Major^  Corps  of  Engineers, 

Thomas  W.  Symons, 
Captain^  Corps  of  Engineers. 

Harry  Taylor, 
1st  Lieut,,  Corps  of  Engineers. 


LIST  OF   TAPERS  ACCOMPANYING   llEPORT  OF   BOARD   OF   ENGINEERS.* 

Lett«r  to  president  chamber  of  coiiiiiieree. 

Reply  to  Haiue. 

Letter  to  chairraau  port  of  Portland  coiiiioissiou. 

R(».ply  to  same. 

Preamble  and  resolutions  adopted  by  port  of  Portland  commission  May  12,  IJ^. 


*  Not  reprinted ;  printed  m  Senate  Ex.  Doc.  No.  118,  Fifty-second  Congress,  First 
Besslon. 
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Li^tter  to  F.  R.  Strong;,  chairman  Columbia  River  Stoamboat  Association. 
Reply  to  same. 

Letter  to  sundry  steamboat  owners. 

Letter  from  general  superintrndout  Union  Pacific  system  May  4,  1892. 
Letter  from  general  suporintcndeut  Union  Pacific  system  May  30,  1892. 
Letter  from  James  B.  Montgomery. 
Letter  from  Hon.  H.  W.  Curbett.' 

Stenographic  report  of  proceedings  of  public  meeting  held  May  17,  1892,  with  peti- 
tion to  Portland  bridge  committee  asking  that  a  bridge  be  located  at  Pine  street; 

also  remonstrance  of  sundry  individuals  against  erection  of  any  bridge  in  the 

harbor  of  Portland. 
Remonstnuice  from  sundry  captains  and  pilots. 
Letter  to  chairman  Portland  bridge  committee. 

Letter  from  chairman  and  clerk  I'ortland  bridge  committee.  May  23,  1892. 
Letter  from  chairman  and  clerk  Portland  bridge  committee,  May  23,  1892. 
Resolutions  of  bridge  committee  favoring  construction  of  bridge  at  Knight-Quimby 

streets. 
Resolutions  of  bridge  committee  favoring  construction  of  bridge  at  Burnside  street. 
Three  petitions  of  sundry  persons  to  bridge  committee  to  locate  bridge  at  Buruside 

street  (marked  A,  B,  C).  ' 

Report  of  bridge  committee's  engineer  on  examination  of  Morrison  Street  Bridge, 

marked  D. 
Two  petitions  of  sundry  persons  to  bridge  committee  for  bridge  at  Albina. 
Letter  from  president  City  and  Suburban  Railway  Company. 
Petition  of  sundry  citizens  requesting  approval  of  plans  for  proposed  bridge  at 

Burnside  street. 
Petition  of  sundry  persons  addressed  to  Secretary  of  War  requesting  approval  of 

plans  for  proposed  bridge  at  Knight-Quimby  streets. 


/  • 
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OCCUPANCY  OF  AND   INJURY  TO   PUBLIC   WORKS  BY  CORPORATIONS 

AND  INDIVIDUALS. 


[Iteportod  under  Bectiou  2,  river  and  harbor  act  of  1884,  and  section  4,  rlTer  and  harbor  act  of  1880.] 


1.  Report   of   Capt.  Thomas  L.   Caaey, 

Corps  of  Engineers. 

2.  Report  of  Col.  William  P.  Craigliill, 

Corps  of  Engineers. 

3.  Report  of  Maj.  Charles  E.  L.  B.  Davis, 

Corps  of  Engineers. 


4.  Report  of  Maj.  William  Ludlow,  Corps 

of  Engineers. 

5.  Report  of  Col.  O.  M.  Poo,  Corps  of 

Engineers. 

6.  Report  of  Capt.   Dan    C.   Kingman, 

Corps  of  Engineers. 


(1,)  report  of  captain  thos.  l.  casey,  corps  op  engineers. 

United  States  Engineer  Office, 

Hfew  Yorkj  August  23j  1892. 

General:  I  have  the  honor  to  transmit  herewith  a  report  on  ^^oc- 
cupation or  injury  to  piers/'  etc.,  to  accompany  my  annual  report  for 
the  fiscal  year  ending  June  30, 1892. 

Yery  respectfully,  your  obedient  servant, 

Thos.  L.  Casey, 
CaptaiuyCorps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  EngineerSy  U,  8,  A, 


dikes. 

south  river,  new  jersey. 

The  Sayre  and  Fisher  Company  and  William  F.  Fisher' have  occupied 
portions  of  dikes  in  the  canal  for  several  years.  Tliey  have  brickyards 
in  the  rear  of  the  dikes;  have  filled  in  out  to  them,  using  tlie  dikes  as 
a  bulkhead  and  landing  for  loading  and  unloading  cargoes.  No  damage 
or  injury  has  been  done  the  dikes  as  yet.  Sayre  and  Fisher  applied  for 
a  permit  to  make  this  use  of  the  dike  in  1888^  but  owing  to  a  dispute 
as  to  title  to  the  land  noue  was  granted, 

mi 
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OANARSIE  BAY,  NEW  YORK. 

In  1882  a  permit  was  given  one  B.  B.  Remsen  to  construct  a  frame 
building  on  the  end  of  the  north  dike,  he  agreeing  to  protect  the  dike 
from  trespassing  fishermen. 

PASSAIC  RIVER,  NEW  JERSEY. 

The  Jersey  City,  Newark  and  Western  llailroad  Company,  through 
their  contractors,  Messrs.  B.  M.  &  J.  F.  Shaiiley,  are  working  an  in- 
jury to  the  dike  in  Newark  Bay,  in  violation  of  section  9  of  the  river 
and  harbor  act  of  September  19,  1890,  as  mentioned  in  my  annual 
report.  They  have  made  a  solid  till  along  their  grant  of  land  under 
water  from  the  United  States  dike  marking  the  outer  line  of  solid  fill 
to  the  shore.  This  embankment,  together  with  the  dike,  formed  an  in- 
closed basin  of  several  acres.  This  basin  must  fill  and  empty  througli 
and  over  the  dike  and  was  rapidly  undermining  the  structure.  To 
protect  it  from  destruction,  dredged  material  from  the  Passaic  River 
was  employed  to  throw  up  an  embankment  inside  the  dike  throughout 
its  length.  The  inclosed  wat<5r  broke  through,  however,  and  the  gap 
has  recently  been  closed  at  additional  expense.  (See  Annual  lieporb 
Passaic  Kiver,  page  873.) 

The  basin  receives  the  drainage  from  a  large  area,  several  creeks  iu 
the  salt  meadow  emptying  into  it.  To  maintain  a  draw^  along  the  dike 
will  involve  continual  expense  for  care  and  labor.  Any  outlet  made 
along  the  tace  must  be  badly  lo(iated  with  respect  to  the  important 
channels  of  tlie  bay  and  certain  to  work  injury  to  them. 

The  only  proper  location  for  tide  gates  or  an  open  sluiceway  is 
on  the  lower  side  through  this  railroad  embankment,  and  should  have 
been  provided  for  in  its  construction. 


(2.)  report  of  colonel  wm.  p.  craighill,  corps  of  engmneers. 

United  States  Engineer  Office, 

Baltimore,  Md.,  July  5, 1892, 

General  :  In  compliance  with  the  requirements  of  General  Orders  6 
and  7,  series  of  1887,  and  9  of  1888,  from  Headquarters,  Corps  of  Engi- 
neers, I  have  the  honor  to  report,  concerning  the  rivers  and  harbors  in 
my  charge,  that  no  additional  information  on  the  subject  of  those  orders 
has  been  received  by  me  since  the  last  annual  report  with  the  following 
exceptions  : 

The  honorable  Secretary  of  War  directed,  in  April,  1892,  that  report 
should  be  made  to  the  United  States  district  attorney  of  West  Vir- 
ginia (in  compliance  with  section  11  of  the  act  of  Septemt)er  19, 1890) 
of  the  injury  done  September  10, 1890,  to  Dam  5,  Great  Kanawha  River, 
by  certain  coal  boats  w^hich  broke  loose  in  the  pool  of  No.  5  from  the 
works  of  the  Peel  Splint  Coal  Company.  This  direction  of  the  Secre- 
tary of  War  was  at  once  carried  out. 

In  reference  to  the  tie-hoists  at  Point  Pleasant,  on  the  Great  £[ana- 
wha  River  (Report  of  Chief  of  Engineers  for  1891,  page  3866),  the  in- 
dictment found  in  the  United  States  court  against  the  Kanawha  and 
Michigan  Railroad  for  filling  up  the  river  along  the  shore  in  operating 
these  hoists  is  still  pending.    Mr.  S.  0.  Burdett,    assistant  United 
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States  attorney,  states  that  the  case  will  probably  come  up  for  trial  at 
the  next  term  pf  the  court. 

No  action  has  been  taken^by  the  court  (except  to  bring  the  indict- 
ments found  last  year)  against  the  coal  Oi)crat<irR  on  account  of  their 
coal  tipple  and  breakwaters  under  the  court's  interpretation  of  section 
7  of  the  act  of  September  19,  1890  (Report  of  (>hief  of  Engineers  for 
1891,  page  3867).  As  tipples  and  cribs  are  absolutely  necessary  in 
shipping  coal  and  coke  by  river,  these  indictments  unfortunately  in- 
cluded all  of  the  Great  Kanawha  operators  wlio  ship  that  way.  In 
reference  to  these  indictments,  Mr.  S.  C.  Buiflett,  assistant  United 
States  attorney,  states  that  they 

have  not  been  pressed  to  trial,  chiefly  for  the  following  reasons : 

First.  To  await  adjudication  of  prcliniinary  motions  in  similar  cases  at  other 
courts  in  the  district. 

Second.  A  number  of  cases  have  been  lu^ld  up,  that  application  may  be  made  by 
the  owners  to  the  Secretary  of  War  for  approval  and  autliorization,  under  the  pro- 
visions of  section  7,  of  structures,  some  of  which  seem  to  be  of  public  utility,  but 
the  contiuaance  of  which  are  technical  violations  of  the  law. 

Several  indictments  were  found  i)revious  to  June  30,  1891,  on  com- 
plaints made  by  my  direction  against  sawmill  operators  for  throwing 
refuse  in  the  river  or  placing  it  where  it  wouhl  be  carried  into  t\\h 
river  in  violation  of  section  0  of  the  a<*t  of  Scj)tember  19,  1890.  In 
8(mie  or  all  of  these  cases  small  fines  have  been  imjiosed,  mainly  on 
pleas  of  guilty.  The  coiu't  imposed  Hmall  tines  "because  of  the  fact 
that  the  public  generally  was  not  familiar  with  the  statute.''  The 
effect  of  this  sixth  section  of  the  act  has  bei^n  excellent.  The  saw- 
mills on  the  Great  Kanawha  and  princi])al  tributaries  have  stopi)ed 
throwing  edgings  and  sawdust  in  the  river.  Most  of  the  large  mills 
burn  the  reftise. 

At  the  movable  dams,  particularly  at  Xo.  6,  where  so  much  trouble 
was  experienced  with  sawmill  refuse,  no  difficulty  worthy  of  mention 
has  been  had  froni  this  during  t\ie  year. 

Eelative  to  the  Elk  River,  the  following  is  the  situation  concerning 
the  iTridges,  dams,  and  booms  previously  reported  on. 

No  action  has  yet  been  taken  on  the  indictments  found  last  year 
against  various  parties  owning  small  cribs,  sheer  booms,  etc.,  in  the 
Elk  lliver,  under  the  court's  construction  of  section  7  of  the  act  of  Sep- 
tember 19,  1890.  Mr.  S.  C.  Burdett,  assistant  United  States  attorney, 
states  that  the  iirosecution  of  these  cases  has  been  delayed  for  the 
same  reasons  that  action  against  the  owners  of  the  coal  tipples,  etc., 
on  the  Great  Kanawha  has  been  postponed. 

The  United  States  district  attorney,  Mr.  George  0.  Sturgiss,  was  fiir- 
nished  last  winter  with  a  list  and  description  of  the  old  milldams,  the 
names  of  the  owners,  and  a  list  of  witnesses.  Mr.  Sturgiss  stated  in 
May  that  procteedings  would  be  instituted  against  the  owners  of  two  of 
the  worst  of  the  dams,  as  trial  cases,  at  the  next  term  of  the  court. 
Tlie  court  is  now  in  session  at  Parkersburg,  and  it  may  be  the  pro- 
posed action  has  already  been  brought. 

In  regard  to  the  Elk  Island  Boom  at  Sutton,  the  district  attorney 
was  notified  last  April  of  the  complaints  made  about  it  by  the  lumber 
and  sawmill  men  operating  below  Sutton.  So  far  as  known,  no  action 
has  yet  been  instituted  by  the  United  States  against  the  boom  com- 
pany. The  boom  is  still  seriously  complained  of  by  the  lumber  and 
sawmill  men  in  the  lower  part  of  the  valley — principally  by  sawmill 
operators  at  Charleston — on  account  of  the  enforced  detention  of  their 
logs  there.    The  litigation  referred  to  last  year  between  the  Elk  Island 
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Boom  Company  jiiid  the  Elk  Boom  Company  of  Charleston  is  still  un- 
settled, though  no  further  action  has  been  taken  in  it  during  tlie  year. 
Very  respectfully,  your  obedient  servant, 

Wm.  p.  Craighill, 
V  Colonel^  Corps  of  Engineers^  U,  &  A, 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  IS,  A, 


(3.)  report   of  major  CHAS.  E.  L.  B.  DAVIS,  CORPS  OF,  ENGINEERS. 

United  States  Engineer  Office,. 

Washingtotij  D.  C,  August  12,  1892. 

General:  In  accordance  with  General  Orders ^o.  6,  Headquarters, 
Corps  of  Engineers,  Washington,  June  1,  1887,  and  General  Orders 
No.  9  from,  the  same  headquarters,  dated  June  26, 1888, 1  have  tlie 
honor  to  submit  the  following  report  upon  the  occupancy  of  and  injury 
to  public  works  by  corporations  and  individuals: 

OCCUPANCY  OP  Tfli:  POTOMAC  PLATS  BELONGING  TO  THE  IMPROVE- 
MENT OF  THE  POTOMAC  RIVER,  AT  WASHINGTON,  DISTRICT  OF 
COLUMBIA. 

Certain  parties  have  been  in  the  habit  of  using  a  portion  of  the  land 
filled  in  by  the  Government  near  the  foot  of  Seventeenth  street  NW., 
for  the  purpose  of  carrying  on  a  traffic  in  building  sand.  The  sand  is 
brougl^t  in  scows  through  the  sewer  canal  across  the  flats  and  piled  up 
on  the  land  above  described  and  thence  removed  by  carts  to  various 
points  of  delivery  in  the  city.  The  names  of  the  parties  so  offending 
are:  Henry  Lyles,  Henry  8.  McGlue,  Louis  M.  Goodrick,  Valentine 
Ruebsam,  and  John  B.  Lord,  all  residents  of  Washington,  In  addition, 
the  last-named  person,  John  B.  Lord,  builds  barges,  scows,  etc.,  on  the 
banks  of  the  small  tidal  reservoir  on  the  flats,  hauling  his  materials 
for  building  the  same  through  the  large  and  small  tidal  reservoirs  and 
their  connecting  channels. 

As  all  this  is  in  direct  violation  of  section  9  of  the  river  and  harbor 
act  of  September  19, 1890,  a  report  in  accordance  with  section  11  of  the 
same  act,  giving  the  information  to  the  United  States  district  attorney, 
was  made  July  18,  1892. 

Very  respectfully,  your  obedient  servant,' 

Chas.  E.  L.  B.  Davis, 
Major,  Corps  of  Engineers, 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U,  8,  A. 


(4.)  beport  of  major  william  ludlow,  corps  of  engineers. 

United  States  Engineer  Office, 

Detroit,  Mich.,  July  1, 1892. 

General:  In  conformity  with  the  requirements  of  General  Orders 
No.  9,  of  June  26, 1888,  I  beg  to  report  the  following  cases  of  injury 
to  harbor  works : 

August  lOy  1891^  the  steamer  Petoskey  entered  the  harbor. of  Frank. 
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fort,  where  the  Government  dredge  was  at  work,  and,  passing  the  dredge, 
notified  the  engineer  that  if  he  were  not  out  of  the  steamer's  way  when 
it  returned  he  would  be  run  into.  Accordimgly,  on  passing  out  the 
Petoskey  struck  the  dump  scow  lying  alongside  the  dredge,  although 
there  was  ample  room  to  pass,  inflicting  damages  to  the  amount  of  $150. 
The  facts  in  the  case  were  notified  to  the  IJnited  States  district  at- 
torney. 

May  5, 1892,  the  Government  dredge  8aginaw^  while  at  work  in  the 
Muskegon  entrance,  was  struck  a  glancing  blow  by  the  steamer  City  of 
Eaeine,  breaking  two  spuds  and  disabling  the  dredge  for  four  days. 
The  damage,  including  loss  of  time,  amounted  to  $290;  but  full  inquiry 
showed  that  the  steamer  had  made  endeavor  to  avoid  collision,  and  the 
damage  was  rather  due  to  faulty  handling  than  to  carelesness  or  will- 
folness,  for  which  reason  the  district  attorney  was  not  notified. 

In  addition  to  these  particular  cases,  there  are  the  firequent  cases  of 
injury  from  the  throwing  of  fire  into  the  works  from  excessive  speed  in 
the  narrow  fairways,  which  interferes  at  times  seriously  with  the  Gov- 
ernment work,  and  always  has  a  destructive  action  on  the  piers  and  re- 
vetments due  to  wave  action  and  suction. 

There  are  also  the  numerous  cases  of  injury  due  to  tying  up  to  the  piers 
and  revetments,  the  lines  being  made  fast  to  the  legs  of  the  elevated 
walk  to  the  light-houses,  and  even  the  deck  of  the  pier  has  been  cut 
open  to  put  a  Ime  on  the  cross-tie. 

To  meet  these  abuses  in  the  absence  of  any  local  authority  or  control 
a  draft  of  reflations  was  submitted,  under  date  of  February  22, 1892, 
pursuant  to  instructions  of  February  2  from  the  Chief  of  Engineers. 

A  copy  of  these  regulations  is  herewith.* 
Very  respectfully,  your  obedient  servant, 

William  Ludlow, 
Major  J  Corps  of  Engineers^ 
BvL  Lieut.  Colonel^  U.  S.  A, 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  S.  A. 


(6.)  EEPORT  OF  COL.  O.  M.  POE,  CORPS  OF  ENGINEERS. 

United  States  Engineer  Office, 

Detroit,  Mich.,  July  20,  1892. 

General:  In  accordance  with  section  4  of  the  river  and  harbor  act 
of  August  6,  1886,  and  General  Orders  No.  9,  Headquarters,  Corps  of 
Engineers^  June  26, 1888, 1  have  the  honor  to  report  the  following  ca^es 
where  "piers,  breakwaters,  etc.,"  under  my  charge  "have  been  used, 
occupied,  or  injured  by  a  corporation  or  individual''  during  the  fiscal 
year  ending  June  30,  1892. 

OOOUPANOY  OF  PUBLIC  LANDS,  ETC.,  BELONGING  TO  THE  RESERVA- 
TION  OF  ST.   MARYS  PALLS  CANAL,  MICHIGAN. 

During  the  fiscal  year  ending  June  30, 1892,  the  reservation  has  been 
occupied  as  reported  in  my  last  annual  report,  printed  on  page  3868 
et.  seq.  of  the  Annual  Report  of  the  Chief  of  Engineers  for  1891.  ^o 
new  cases  of  occupancy  have  occurred. 


*  Not  printed^ 
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Same  as  reporled  last  year,  see  page  3871  of  the  Annual  Report  of 
the  Chief  of  Engineers  for  1891.  No  new  cases  of  occupancy  have  oc- 
curred. 

INJURIES  TO  PIERS,  ETC.,  OP  ST.  MARYS  FALLS  CANAL,  MICHIGAN. 

On  August  21, 1891,  the  steamer  A.  D.  Thomson^  bound  down,  ran 
into  and  crushed  the  southeast  pier  below  the  lock.  Actual  cost  of 
repair,  $41.44. 

On  June  30,  1892,  the  steamer  PtieblOy  bound  up,  ran  into  the  north- 
east pier  just  below  the  lock,  slightly  damaging  the  pier  and  tearing 
off  some  of  the  sheet-piling.    Estimated  cost  of  repair,  $33.64. 

INJURIES  TO  PIERS,  ETC.,  OP  ST.  CLAIR  FLATS  CANAL,  MICHIGAN. 

On  August  5, 1891,  the  steamer  H.  Ohisholm^  of  Cleveland,  bound 
down,  parted  her  wheel  chains  and  ran  into  west  pier,  doing  $47.14 
damage. 

On  August  31, 1891,  the  barge  John  Shato,  of  Hampton,  bound  down, 
in  tow  of  steamer  J.  F.  Eddy^  of  Hampton,  had  just  entered  the  upper 
end  of  the  canal,  when  the  steam  barge  A,  Everett^  of  Cleveland,  tried 
to  pass  the  John  Shaic^  causing  her  to  sheer  and  strike  the  east  pier, 
doing  $56.84  damage. 

On  September  6, 1891,  the  steamer  City  of  Cleveland^  bound  down, 
came  into  the  canal  when  blocked  at  lower  end  by  steamer  New  Or  learn 
and  barge  Light  Guards  which  had  been  run  into  and  sunk  by  the  JPon- 
tana.  The  City  of  Cleveland  stopped  alongside  of  east  pier  and  when 
she  started  out  ran  into  the  west  pier,  doing  $47.98  damage. 

On  October  21, 1891,  the  steam  barge  John  E.  Hally  of  Detroit,  bound 
down,  sheered  and  ran  into  the  west  pier,  doing  $23.26  damage. 

On  November  23, 1891,  the  steamer  James  Pickands^  of  Cleveland, 
bound  down,  tried  to  round  to  in  the  canal  because  the  barge  John,  Shaw 
had  run  into  dredge  Ravenna  and  blocked  the  canal  at  the  lower  end. 
The  Pickands  ran  into  the  west  pier,  doing  $40.97  damage. 

On  ^November  23, 1891,  the  steamer  Briton,  of  Cleveland,  came  into 
the  canal  in  face  of  the  blockade  made  by  dredge  Ravenna  and  barge 
John  Shawj  and  had  to  stop  alongside  of  the  east  pier,  doing  $55.83 
damage. 

On  November  23,  1891,  the  barge  Harold,  of  Hampton,  in  tow  of 
steamer  Oneida,  bound  down,  came  into  the  canal  in  the  face  of  the 
Siiaw  and  Ravenna  blockade,  and  had  to  stop  alongside  of  the  east 
pier,  doing  $16.98  damage. 

On  June  2,  1892,  the  steamer  R,  P,  Ranney,  of  Cleveland,  passed  the 
schooner  B.  D,  Root,  of  Cleveland,  just  after  entering  the  upper  end  of 
the  canal,  both  boats  being  bound  down.  The  suction  from  the  Ranney 
drew  the  H.  D,  Root  alongside  of  her  and  then  caused  the  Ranney  to 
run  into  the  east  pier,  doing  $93.20  damage. 

No  further  use,  occupation,  or  injury  to  works  in  my  charge  than 
those  above  reported  are  known  to  have  occurred  during  tlie  fiscal  year 
ending  June  30, 1892. 

Very  respectfully,  your  obedient  servant, 

O.  M.  POE, 
Colonel,  Corps  of  Engineers, 
Bvt,  Brig.  General,  U,  8,  A. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U,  S.  A. 


I     I 
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(6.)  report  of  captain  dan  o.  ^  kingman,  corps  op  engineers. 

United  States  Engineer  Office, 

OswegOy  N.  T.,  August  20,  1892. 

General:  I  have  the  honor  to  transmit  herewith  annual  report 

upon  the  occupancy  of  and  injury  to  public  works  in  my  charge  by 

corporations  or  individuals  during  the  fiscal  year  ending  June  30, 1892. 

I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

Dan  0.  Kingman, 
Captain  of  Engineers. 
Bng.  Gen.  Thomas  L.  Casey, 
Chief  of  Engineers^  U.  8.  A, 


HARBOR  AT  CHARLOTTE,  NEW  YORK. 

There  has  been  no  nev  case  of  occupancy  of  the  public  works  by 
corporations  or  individuals. 

The  public  works  at  Charlotte,  K.  Y.,  have  been  twice  iirjured  by  in- 
dividuals during  the  past  year  as  follows: 

jOn  or  about  the  13th  day  of  October,  1891,  the  barge  W.  WheeleVy 
of  Ogdensburg,  in  tow  of  the  steamer  W.  L:  Proctor ^  of  the  same 
place,  struck  against  the  west  pier  at  Charlotte,  N.  Y,,  cutting  through 
a  number  of  timbers  and  damaging  the  pier  to  the  extent  of  $73.26; 
also  on  or  about  the  20th  day  of  October,  1891,  the  Canadian  barge 
Eiawathaj  of  Kingston,  in  tow  of  the  steamer  Chief taiUj  of  the  same 
place,  struck  against  the  east  pier  and  damaged  it  to  the  extent  of 
$71.64.  These  injuries  were  promptly  repaired  by  the  United  States; 
accurate  account  was  kept  of  the  cost  of  making  the  repairs,  and  this 
cost  was  taken  as  the  measure  of  the  damage  done. 

On  the  14th  day  of  December,  1891,  by  direction  of  the  Chief  of  En- 
gineers, the  matter  was  placed  in  the  hands  of  the  United  States  at- 
torney for  the  northern  district  of  Kew  York,  and  he  was  able,  with- 
out suit,  to  colle(;t  from  the  parties  full  payment  for  the  damage  done. 
The  total  amount,  $144.90,  was  remitted  to  me  by  the  United  States 
attorney,  and  was  deposited  to  my  oificial  credit  on  the  26th  day  of 
February,  1892. 


APPENDIX  AAA. 


MAINTENANCE  AND  REPAIRS  OF  WASHINGTON  AQUEDUCT— WATER  SUP- 
PLY, DISTRICT  OF  COLUMBIA- INCREASING  THE  WATER  SUPPLY  OF 
WASHINGTON,  DISTRICT  OF  COLUMBIA— ERECTION  OF  FISH^^^AYS  AT 
GREAT  FALLS. 


BEPORT  OF  LTEUTEKANT-COLONEL  GEORGE  U.  ELLIOT,  CORPS  OF 
ENGINEERS,  OFFICER  IN  CHARGE  FOR  THE  FISCAL  YEAR  ENDING 
JUNE  SO,  X892, 


1.  Washington  Aqnedaot. 

2.  Water  sapply^  District  of  Columbia. 


3.  Licreasing  the  water  supply  of  Wash- 

ington, D.  C. 

4.  Erection  of  fishways  at  Great  Falls. 


Office  of  the  Washington  Aqueduct, 

Washingtony  D.  C,  July  8,  1892. 

General  :  I  have  the  honor  to  transmit  lierewith  re])ort  of  oiJera- 
tioiis  for  the  following  works  in  my  charge  for  the  fiscal  year  ending 
June  30,  1892,  viz: 

Washington  Aqueduct. 

Water  8upi)ly,  District  of  Columbia. 

Increasing  the  water  supjjly  of  Washington,  D.  O. 

Erection  offish  ways  at  Great  Falls. 

Very  respectfully,  your  obedient  servant, 

George  H.  Elliot, 
Lieiitena  nt-  Colonel  of  Engineers. 
Brig.  Gen.  Thomas  L.  Oasby, 
Chief  of  Engineers y  U.  JS,  A. 


A  A  A  I. 

WASHINGTON  AQUEDUCT. 

Appropriations  for  the  Washington  Aqueduct  are  applied  to  the  im- 
provement, the  maintenance,  and  repair  of  those  portions  ot  the  Wash- 
ington water  supply,  other  than  the  tunnel,  that  have  been  placed 
under  the  supervision  of  the  Chief  of  Engineers.  The  works  include 
the  masonry  dam,  2,877  feet  long,  extending  from  the  Maryland  to  the 
Virginia  shore  at  Great  Falls  of  the  Potomac,  14  miles  west  of  Wash- 
ington; the  works  at  Great  Falls  tor  regulating  the  supply  of  the  con. 
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dnit;  the  conduit  from  Great  Falls^  9  feet  in  diameter;  the  three  reser- 
voirs^ viz,  the  receiving  reservoir,  about  4^  miles  west  of  the  city,  the 
distributing  reservoir,  about  2  miles  west  of  the  city,  and  the  high- 
service  reservoir  in  Georgetown  for  the  supply  of  the  higher  portions 
of  that  city;  the  mains  by  which  the  water  is  carried  from  the  reser- 
voirs and  delivered  into  the  city's  distributing  system,  and  the  bridges 
for  supporting  the  mains  across  Rock  Creek. 

The  following  statement  exhibits  the  condition  of  the  aqueduct  and 
its  accessory  works  and  the  operations  of  the  last  fiscal  year. 

THE  DAM  AT   GREAT  FALLS. 

STo  damage  has  been  done  to  the  masonry  dam  at  Great  Falls  during 
the  last  fiscal  year  and  it  is  in  excellent  condition.  Some  of  the  riprap 
back  of  the  dam,  that  was  carried  away  by  ice  in  the  previous  fiscal 
year,  was  not  replaced  during  the  last  year  by  reason  of  the  inade- 
quacy of  the  appropriation  for  preservation  and  repair,  and  the  pres- 
sure of  more  immediately  important  work. 

THE  CONDUIT  AND  THE  CONDUIT  ROAD. 

The  macadam  pavement  of  the  conduit  road  was  generally  placed 
over  the  conduit  for  its  protection  from  the  travel  on  the  road,  but 
there  are  exceptions  to  this  rule,  and  with  the  view  of  discovering 
without  too  much  expense  the  exact  route  of  the  conduit  I  have  had 
uncovered  during  the  year  all  of  the  ^^  manholes  between  Great  Falls 
and  the  distributing  reservoir,  and  have  had  measured  the  distances  from 
the  manhole  reference  stones  along  the  side  of  the  road  to  the  centers 
of  the  manlioles.  These  distances  have  been  recorded  on  the  plats  of 
the  aqueduct  for  use  whenever  it  may  be  found  necessary  to  uncover 
and  open  any  of  the  manholes  for  removing  accumulations  of  deposits 
Irom  the  conduit  or  for  making  repairs.  Nine  of  these  reference  stones 
were  missing  and  I  have  had  new  ones  cut  and  numbered  and  planted 
in  their  proper  places. 

When  the  water  in  the  distributing  reservoir  is  at  its  normal  height 
of  146  leet  above  datum,  there  is  a  pressure  of  something  over  4  feet  of 
water  on  the  crown  of  the  conduit  arch  where  it  enters  the  reservoir, 
and  the  water  in  the  conduit  is  backed  up  and  the  crown  of  the  arch  is 
under  pressure  about  as  far  up  as  Griffith  Park  Bridge.  I  find  that 
the  to]>s  of  several  of  the  casings  of  the  manholes  farther  down  the  line 
are  below  the  gradient,  or  slope  of  the  water,  so  that  when  the  man- 
holes are  uncovered  it  is  found  above  the  manhole  covers  and  in  some 
instances  more  than  a  foot  in  dei)th,  as  described  in  my  monthly  re- 
port for  July,  1891.  Ko  harm  has  thus  far  resulted  froin  this  state  of 
affairs,  but  the  casings  of  the  manholes  wherever  necessary  (I  have  a 
re(!ord  of  them)  should  be  raised  above  the  gradient  as  soon  as  funds 
can  be  obtained  for  the  purpose,  so  as  to  prevent  the  soakage  of  the 
ground  around  the  manholes, 

Nearly  all  of  the  water  that  falls  on  that  part  of  the  Potomac  water- 
shed that  lies  in  Maryland  and  the  District  of  Columbia  between  Great 
Falls  and  the  distributing  reservoir  is  carried  in  streams  that  flow 
under  the  conduit  in  2G  culverts,  Culvert  No.  1  being  the  next  one  be- 
low Great  Falls  and  Culvert  No.  26  being  just  above  the  distributing 
leservoir.  Sand  and  bowlders  carried  down  these  streams  in  freshets 
lodge  in  some  of  these  culverts  that  have  small  slopes,  and  a  consider- 
able portion  of  our  work  during  the  past  year  (as  in  every  year)  has 
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been  devoted  to  removing  these  dep.osits.  Culvert  No.  23  gives  us 
more  trouble  than  any  of  the  others,  and  it  is  increased  in  this  case  by 
a  dam  that  has  been  erected  just  below  the  boundary  line  of  the  United 
States  land  by  the  owner  of  the  adjoining  private  property.  I  suspect 
that  this  case  of  backing  sand  and  other  detritus  up  under  the  culvert 
is  a  case  similar  to  the  illegal  overflow  of  lands  by  the  erection  of  dams, 
and  that  the  removal  of  this  dam  will  have  to  be  brought  about  by  the 
courts,  for  I  have  in  vain  endeavored  to  have  the  owner  remove  it  to  a 
point  farther  down  the  stream  where  it  will  be  harmless. 

The  work  of  erecting  strong  guard  fences  for  the'protection  of  travel 
on  the  Conduit  Eoad  at  the  high  embankments  at  the  culverts  has 
been  continued.  Three  thousand  two  hundred  running  feet  of  these 
fences  have  been  completed  during  the  year,  and  this,  witli  similar 
work  in  the  previous  year  (7,464  feet,  or  about  a  mile  and  a  half  in  all), 
has  pretty  nearly  completed  all  of  these  fences  required  this  side  of 
Cabin  John  Bridge. 

An  improvement  in  controlling  the  water  in  the  conduit  and  in  the 
distributing  resoirvoir  has  been  made  at  Wasteweir  No.  3.  Grooves 
were  cut  in  the  sides  of  the  weir  for  stop-planks,  and  the  valve  under 
the  weir,  whi(4i  could  formerly  not  be  opened  in  great  floods  without 
endangering  the  life  of  the  division  watcliman,  was  arranged  to  be  con- 
veniently and  safely  opened  by  means  of  a  key. 

An  entirely  new  walk  has  been  placed  in  the  approach  to  Wasteweir 
No.  2.  This  weir  is  in  Tunnel  No.  4,  and  the  approach  to  it  is  through 
a  side  tunnel  which  is  always  wet,  so  that  the  plank  walk,  which  is 
elevated  over  the  waterway  from  the  weir,  decays  rapidly.  The  ap- 
proach is  a  dangerous  one,  and  especial  pains  were  taken  to  use  noth- 
ing for  this  purpose  except  the.  best  Georgia  pine  that  could  be  se- 
lected. One  of  the  pair  of  waste  gates  or  valves,  built  in  the  wall 
under  this  weir,  has  for  many  years  been  jammed  so  that  it  could  not 
be  opened.  The  cleaning  out  of  the  accumulation  of  deposits  in  Tunnel 
No.  4  has  enabled  the  trouble  with  this  gate  to  be  removed,  so  that  it 
is  now  restored  to  use  and  enables  me  to  empty  the  conduit  when  re- 
quired much  more  rapidly  than  before. 

For  several  years  there  has  been  a  serious  leak  from  the  conduit  at 
Wasteweir  No.  1,  just  this  side  of  Great  Falls.  It  was  caused  by  the 
decay  of  the  wooden  frames  of  the  two  waste  gates  that  are  built  into 
the  wall  under  this  weir.  Occasion  has  been  taken  of  the  emptying  of 
the  conduit  during  the  work  of  removing  the  deposits  from  Tunnel  No, 
1,  in  the  side  of  which  this  wasteweir  is,  to  replace  the  frames  of  the 
gates  by  new  ones,  and  the  leak  has  been  stopped. 

Access  from  Great  Falls,  where  the  division  watchman  lives,  to  this 
wasteweir,  which  opens  from  Tunnel  No.  1,  in  the  face  of  a  bluff  over- 
looking the  Chesapeake  and  Ohio  Canal,  has  always  been  difiicult,  and 
at  night,  especially  in  times  of  freshet  and  ice,  dangerous.  It  is  one  of 
the  most  important  of  the  wasteweirs  on  which  the  safety -of  the  aque- 
duct largely  depends^  and  I  have  had  excavated  an  easy  pathway  ex- 
tending around  the  hiU  from  Great  Falls  to  this  wasteweir. 

The  macadam  pavement  of  the  Conduit  Eoad  has  been  repaired  at 
several  places  during  the  year.  Pains  are  taken  not  to  allow  it  to  be 
worn  so  much  as  to  endanger  the  conduit,  which  it  protects,  but  I  can 
not  keep  the  road  in  as  good  order  as  is  desirable  for  travel  by  reason 
of  the  limited  amount  of  the  annual  appropnatioiis  for  repairs.  The 
Conduit  Eoad,  which  is  mainly  beyond  the  Maryland  line,  is,  by  reason 
of  its  scenery  and  easy  grades,  the  finest  road  leading  out  of  the  Dis- 
trict, and  is  worthy  of  a  si)ecial  appropriation  for  its  improvement  and 
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adornment,  by  sodding  of  the  slopes  of  the  embankments  along  the 
route,  etc.,  but  as  this  work  is  not  strictly  necessary  for  the  purposes 
of  the  aqueduct  I  do  not  make  an  estimate  for  it. 

An  outlet  from  the  9-foot  by-conduit  at  the  receiving  reservoir,  con- 
trc^led  by  a  10-inch  valve,  which  was  covered  up  when  the  spillway  was 
constructed  in  1885,  ha«  been  restored  to  use  in  emptying  the  conduit, 
by  casing  the  valve  and  laying  90  feet  of  8uri)lus  12-inch  cast-iron  pipe 
obtained  from  the  new  reservoir  near  Howard  University. 

The  feeder  at  the  head  of  the  conduit  at  Great  Falls  has  been  cleaned 
out  several  times  during  the  -^year.  There  seems  to  be  a  draft  of  sand 
and  other  material  into  the  conduit  during  the  operation  of  putting 
down  the  stop  planks  whenever  the  conduit  is  emptied.  There  is  no 
remedy  for  this,  except  by  dredging  outside  the  mouth  of  the  feeder. 

In  subdividing  the  land  purchased  by  syndicates  between  the  dis- 
tributing and  receiving  reservoirs  several  new  streets  have  been  opened 
northward  from  the  Conduit  Eoad,  and  are  a  damage  to  the  road  by 
reason  of  the  great  quantities  of  earth  and  clay  that  are  washed  down 
these  streets  and  cover  the  pavement  of  the  road.  Another  trouble 
arises  from  the  obstruction  of  the  proper  drainage  of  the  Conduit  Boad 
by  carrying  the  streets  across  and  filling  up  the  gutters  along  the  road. 
The  major  part  of  these  troubles  could  be  easily  avoided  by  the  owners 
of  the  land,  and  if  they  allow  them  to  continue  I  shall  ask  authority 
to  fence  off  these  slareets  from  the  Conduit  Boad. 

I  have  found  during  the  cleaning  out  of  the  9-foot  by-conduit  at  the 
receiving  reservoir  that  for  a  distance  qf  615  feet  the  lining  of  the  tun- 
nel under  Dalecarlia  Hill  (Tunnel  No.  6}  is  but  8  feet  in  diameter.  The 
by- conduit  was  constructed  during  the  late  civil  war,  when  the  aqne> 
duct  was  temporarily  in  charge  of  the  Department  of  the  Interior. 
The  records  of  the  time  show  that  the  bore  of  the  tunnel  was  11  feet 
in  diameter,  but  there  is  no  record  showing  the  variation  of  the  in- 
terior diameter  of  the  lining  of  the  tunnel  from  the  diameter  of  the 
main  conduit  with  which  it  connects  at  both  ends  of  the  tunnel,  or  why 
a  redilction  was  made.  The  result  of  it  is  that  the  full  capacity  of  the 
aqueduct  can  only  be  obtained  when  the  water  is  allowed  to  flow 
through  the  receiving  reservoir  itself  and  not  through  the  by-conduit. 
In  mentioning  in  my  monthly  report  for  May,  1892,  the  discovery  that 
the  by-conduit  tunnel  is  only  8  feet  in  diameter,  I  stated  the  capa<5ity 
of  an  8-foot  conduit  as  given  by  the  formula  under  the  following  cir- 
cumstances: First.  When  the  water  at  the  head  of  the  conduit  is  at 
the  height  of  6  inches  over  the  aqueduct  dam  (which  may  be  considered 
the  summer  flow  of  the  river),  and  the  water  in  the  distributing  reser- 
voir is  at  the  height  of  140  feet  above  datum.  Second.  When  the 
water  is  at  the  height  of  the  intrados  of  the  conduit  arch,  both  at  the 
head  of  the  conduit  and  at  the  distributing  reservoir.    * 

Inspection  of  the  conduit, — As  stated  in  my  last  annual  report,  there 
had  been  for  some  years  a  serious  leak  from  the  conduit  on  the  south- 
erly side,  just  west  of  Cabin  John  Bridge.  I  do  not  know  when  it  was 
first  discovered,  but  since  I  have  had  charge  of  the  aqueduct  it  had 
flowed  from  30,000  to  40,000  gallons  a  day.  The  point  of  discharge 
was  just  at  the  end  of  the  west  abutment  of  the  bridge,  leading  to  the 
sui)po8ition  that  a  crack  existed  in  the  conduit  where  it  left  the  com- 
pressible foundation  on  the  embankment  at  the  end  of  the  bridge,  and 
l)assed  to  the  incompressible  abutment. 

To  enable  me  to  investigate  the  source  of  this  leak  and  repair  it,  and 
at  the  same  time  to  inspe(*t  the  iiiterior  of  the  conduit,  which  had  not 
been  done  for  many  years,  and  especially  the  tunnels,  I  made  arrange- 
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ments  for  a  complete  emptying  of  the  eonduit  and  for  its  inspection 
from  Great  Falls  to  the  distribiitiug  reservoir,  to  take  place  on  the  Ist 
of  September. 

The  following  manholes  along  the  line  were  opened  dui'ing  the  two 
days  before  the  inspection,  viz :  Nos.  1,  9,  15,  19,  21,  27,  30,  33,  38,  39, 
41,  43,  52,  and  5(i,  the  manhole  just  above  the  north  connection  at  the 
receiving  reservoir,  the  two  manholes  in  the  9-foot  by-conduit  at  this 
reservoir,  and  the  manholes  in  bridges  1,  2,  and  3. 

Wherever  these  manholes  were  on  the  Conduit  Boad,  which  was  the 
case  with  nearly  all  of  them  this  side  of  the  hill  where  the  road  to  Great 
Falls  leaves  the  Conduit  Eoad,  they  were  strongly  fenced  and  lighted  at 
night  to  prevent  travelers  along  the  latter  road  from  driving  into  them. 

The  conduit  was  divided  into  sections.  The  first  two  sections  em- 
braced the  mqjor  pait  of  the  Maryland  portion  of  the  conduit.  Section 
3S^o.  1  extended  from  Great  Falls  to  Bridge  No.  3  (Griffith  Park  Bridge), 
and  Section  Ko.  2  extends  from  Bridge  No.  3  to  Tunnel  H,  or  just  beyond 
Dalecarua  Hill.  Section  No.  3  embraced  that  part  of  the  conduit  which 
lies  between  Tunnel  H  and  the  distributing  reservoir. 

Two  men,  to  be  provided  with  lanterns  and  rubber  clothing,  were 
assigned  to  go  through  each  section.  Men  with  carts,  oaiTying  ladders, 
extra  lanterns,  oil,  and  their  provisions  for  the  day,  were  to  folloAv  along 
theroad  and  communicate  with  the  men  inside  the  conduit  from  man- 
hole to  manhole.  There  were  also  parties  which  were  to  follow  the 
carts,  remove  the  fences,  replace  the  manhole  covers,  refill  over  them, 
and  restore  the  roadway. 

I  went  to  Cabin  John  Bridge  the  night  before  to  superintend  in  person 
the  repair  of  the  leak  in  the  conduit  at  that  place  as  soon  as  the  water 
would  permit,  which  I  hoped  would  be  by  5  or  6  o^clock  in  the  morning. 
The  insi)ectors  of  all  the  sections  of  the  conduit  were  to  report  to  me 
at  that  place  as  soon  as  their  inspections  should  be  completed. 

It  was  my  intention  to  empty  the  conduit  through  the  two  waste 
gates  at  Wasteweir  No.  1,  which  is  at  the  outlet  from  Tunnel  No.  1, 
near  Great  Falls,  and  which  discharges  into  the  Chesapeake  and  Ohio 
Canal;  through  one  of  the  waste  gates  at  Wasteweir  No.  2,  which  dis- 
charges from  Tunnel  No.  4,  near  the  receiving  reservoir,  into  Little 
Falls  Branch,  which  passes  under  the  Chesapeake  and  Ohio  Canal  in  a 
culvert  (the  other  gate  of  the  pair  of  gates  under  this  weir  had  not 
been  in  working  order  for  many  years),  and  from  the  waste  gate  at 
Wasteweir  No.  3,  near  the  distributing  reservoir,  the  water  from  which 
is  also  discharged  under  the  canal,  but  late  in  the  evening  the  gate- 
keex)er  at  Great  Falls  telephoned  me  that  a  leak  in  a  newly-repaired 
bank  of  the  canal  below  the  falls  had  been  discovered,  and  that  it  would 
not  be  safe  to  open  the  gates  at  Wasteweir  No.  1.  This  was  extremely 
disappointing,  for  I  haid  made  all  the  arrangements  to  commence  the 
emptying  of  the  conduit  at  midnight  and  for  the  inspection  the  next 
day,  and  it  would  make  a  considerable  loss  of  money  not  to  go  on  with 
it.  On  the  other  hand,  to  continue  without  the  use  of  the  two  gates  at 
Wasteweir  No.  1,  through  which  I  expected  to  discharge  at  least  half 
of  the  contents  of  the  conduit  (about  30,000,000  gallons),  would  about 
double  the  time  required  for  emptying  it  and  delay  the  commencement 
of  the  inspection.  I  concluded  to  go  on,  using  the  short  piece  of  con- 
duit leading  to  the  new  tunnel  from  the  7-foot  by-conduit  at  the  auxiliary 
connection  at  the  distributing  reservoir,  which,  in  part,  would  compen- 
sate for  the  loss  of  the  use  of  the  two  gates  at  Wasteweir  No.  1. 

At  10 :30  p.  m.,  therefore,  on  the  night  of  the  31st  of  August,  the  stop 
planks  at  the  inlet  to  the  feeder  of  the  conduit  at  Great  Falls  and  at  the 
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influent  gatehouse  at  the  distributing  reservoir  were  commenced  to  be 
put  down  as  had  been  originally  arranged.  They  were  in  place  at  mid- 
night. The  gate  at  Wasteweir  No.  3  was  opened  at  12:30  a.  m.  on  the 
1st  of  September,  and  at  1  a.  m.  the  gate  at  Wasteweir  No.  2  and  the 
connection  between  the  7-foot  by-conduit  at  the  distributing  reservoir 
and  the  new  tunnel  were  opened. 

The  12-inch  main  from  the  distributing  reservoir  was  used  as  a  drain 
into  Foundry  Branch  to  prevent  the  water  from  the  reservoir  backing 
up  into  the  7-foot  by-conduit  through  the  leaks  which  exist  in  the  gates 
in  the  old  auxiliary  connection. 

The  water  in  the  conduit  dropped  ofiF  rapidly  for  the  first  3  feet  of  its 
depth,  but  after  that  it  fell  slowly  by  reason  of  leaks  in  the  stop  planks 
between  the  conduit  and  the  two  reservoirs. 

It  was  8  o'clock  a.  m.  before  the  gate  keeper  at  Great  Falls,  Mr.  Sulli- 
van, with  his  companion,  could  enter  the  conduit  for  the  inspection  of 
section  No.  1,  which  he  did  through  the  feeder.  He  went  through  the 
conduit  and  all  the  tunnels  to  Bridge  No.  3. 

It  was  2  o'clock  p.  m.  before  Mr.  Ferguson,  the  valve  tender  and 
machinist,  with  a  companion,  to  whom  I  assigned  the  Section  No.  2, 
could  enter  the  conduit.  I  found  that  by  reason  of  the  delay,  and  the 
difficulty  of  walking  through  the  deep  mud,  he  would  barely  be  able  to 
reaeh  Cabin  John  Bridge  by  night,  and  I  assigned  in  the  afternoon  the 
inspection  of  the  portion  of  the  conduit  between  Cabin  John  Bridge  and 
Griffith  Park  Bridge  to  two  intelligent  workmen  belonging  to  the  re- 
ceiving-reservoir division. 

For  the  inspection  of  Section  No.  3  the  gate  keeper  at  the  distribut- 
ing reservoir,  Mr.  Harrington,  succeeded  in  getting  a  boat  into  the 
south  connection  at  the  receiving  reservoir  at  10:30  a.  m.  and  passed 
through  the  9-foot  by-conduit.  Tunnel  No.  4,  the  conduit  between  this 
tunnel  and  Tunnel  H,  to  Manhole  No.  51.  Mr.  Smead,  the  superintend- 
ent, accompanied  him  in  this  part  of  his  inspection.  Mr.  Harrington 
then  returned  by  the  same  route  to  the  south  connection  and  parsed, 
also  by  boat,  from  it  through  the  conduit  and  the  7-foot  by -conduit  of 
the  distributing  reservoir  to  the  auxiliary  gatehouse  at  this  reservoir. 

At  6  o'clock  p.  m.  the  inspection  of  the  entire  conduit  had"  been  com- 
pleted. The  manhole  covers  were  replaced,  and  at  1 1  o'clock  p.  m.  the 
stop  planks  at  the  mouth  of  the  feeder  at  Great  Falls  were  raised,  and  the 
water  from  the  river  was  turned  into  the  conduit.  The  gate  at  Waste- 
weir No.  2  was  left  open  until  2  a.  m.  of  the  2d  to  allow  the  mud  stirred 
up  by  tramping  through  it  to  be  carried  off,  when  it  was  shut,  and  by  noon 
of  that  day  the  water  on  the  conduit  side  of  the  stop  plank  between  the 
distributing  reservoir  and  the  conduit  having  raised  to  the  height  of 
the  water  in  the  reservoir,  the  stop  planks  were  raised  and  the  water 
flowed  again  into  the  reservoir. 

At  Cabin  John  Bridge  I  found  that  the  leak  did  not  come  from  a 
crack  at  the  place  I  anticipated  it  would  be,  but  from  one  in  the  north- 
erly side  of  the  conduit,  between  Manhole  No.  38  and  the  bridge,  com- 
mencing about  8  feet  below  this  manhole  and  extending  about  40  feet  to- 
wards the  bridge.  The  major  portion  of  it  was  about  three-quarters  of 
an  inch  wide,  and  the  water  issuing  from  it  must  have  passed  down  the 
outside  of  the  conduit  to  the  abutment  of  the  bridge,  then  under  the 
conduit  to  the  ))lace  of  exit,  where  it  flowed  into  the  creek,  as  I  have 
before  stated,  on  the  southerly  side  of  the  bridge. 

The  mason  whom  I  had  engaged  and  sent  to  the  bridge  the  night 
before  carefully  repaired  the  l)reak  in  the  conduit  arch  with  the  quick- 
setting  cement  provided  for  the  purpose,  and  it  was  completed  by  the 
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time  the  inspection  of  the  conduit  was  finished.  The  next  morning 
there  was  no  sign -of  water  at  the  old  outflow  of  the  leak  nor  has  any 
appeared  since. 

ReHults  of  the  inspection, — ^For  the  rea<son,  probably,  that  there  had 
not  been  found  any  previous  necessity  like  the  one  occasioned  by  the 
leak  above  Cabin  John  Bridge  for  emptying  the  conduit  of  its  (about) 
;J0,000,000  of  gallons  of  water,  and  the  consequent  cutting  off  of  the 
supply  from  the  Potomac  at  Great  Falls  for  a  considerable  time,  I  can 
find  no  account  of  any  former  inspection  of  the  interior  of  the  conduit 
since  the  Potomac  water  first  commenced  to  run  through  it,  nearly  thirty 
years  ago.  I  think  it  advisable,  therefore,  for  future  reference  to  state 
somewhat  in  detail  the  result  of  my  inspection  of  September  1, 1891. 

The  Potomac  water  being  so  often  muddy,  it  might  have  been  antici- 
pated that  the  accumulation  of  deposits  in  the  conduit  would  have  been 
considerable,  but  I  was  surprised  to  find  it  as  great  as  it  was,  especially 
in  Tunnel  No.  4  and  in  the  9-foot  by-conduit  at  the  receiving  reservoir. 

Commencing  at  Great  Falls,  the  depths  may  be  stated  as  follows: 

From  the  gate  house  to  Wasteweir  No.  1  the  mud  was  about  24  inches 
deep;  through  Tunnel  No.  2  it  was  about  18  ioches  deep;  from  Tunnel 
No.  2  to  Tunnel  No.  3  it  was  about  10  inches  deep;  through  Tunnel  No. 
3  it  was  about  24  Inches  deep;  from  Tunnel  No.  3  to  Tunnel  F  it  was 
from  10  to  20  inches  deep;  throngh  Tunnels  F  and  G  it  was  about  24 
inches  deep;  between  Tunnels  F  and  G  it  was  about  16  inches  deep; 
between  Griffith  Park  Bridge  (Bridge  No.  3)  and  Oabin  John  Bridge 
(bridge  No,  4)  it  was  from  12  to  16  inches  deep;  between  Cabin  John 
Bridge  and  Tunnel  H  it  was  from  1 J  to  2  feet  deep.  Between  Tunnel  H 
and  Tunnel  No.  4  it  was  about  1^  feet  deep.  In  Tunnel  No.  4  and  in 
the  conduit  between  the  lower  end  of  this  tunnel  and  the  north  connec- 
tion at  the  receiving  reservoir  it  was  about  4  feet  deep;  in  the  9-foot  by- 
conduit  which  passes  around  a  portion  of  the  receiving  reservoir  it 
averged  about  3  feet  deep,  and  at  the  upper  end  just  below  the  north 
connection  it  was  about  4J  feet  deep,  in  the  conduit  between  the  re- 
ceiving reservoir  and  the  distributing  reservoir  was  found  the  least 
depth  of  deposit.  It  was  mainly  between  Wasteweir  No.  3  and  the  in- 
fluent gatehouse,  and  averaged  about  6  inches  deep. 

The  following  are  the  estimates  of  the  quantities  of  deposit  in  cubic 
yards  found  in  the  different  portions  of  the  aqueduct,  and  an  estimate 
of  the  total  quantity: 

Cubic  vards. 

Between  Great  Falls  to  Bridge  No.  3 5,724 

Between  Bridge  No.  3  and  Cabin  John  Bridge 1, 580 

Between  Cabin  John  Bridge  and  Tunnel  H 4, 385 

Between  Tunnel  H  and  Tunnel  No.  1 729 

In  Tunnel  No.  4 633 

In  the  9-foot  by-conduit  at  the  receiving  reservoir 1, 857 

Between  the  receiving  retervoir  and  the  distributing  reservoir 515 

Total  between  Great  Falls  and  the  distributing  reservoir 15, 423 

I  should  also  remark  that  in  the  7-foot  by-conduit  at  the  distributing 
reservoir,  which  I  thoroughly  cleaned  the  year  before,  there  was  found 
a  considerable  deposit,  especially  at  the  end  near  the  influent  gat« 
house,  where  it  is  about  IJ  feet  deep. 

In  addition  to  these  deposits  there  were  found  the  following: 

About  50  feet  below  the  gates  in  the  gate  house  at  Great  Falls,  a 
bank  of  deposits  about  4  feet  deep  and  extending  about  25  feet  down 
the  conduit. 

About  50  feet  below  manhole  Fo.  1,  at  Great  Falls,  a  fall  of  about  6 
cartloads  of  rook  from  the  roof  of  Tunnel  Ko.  1. 
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About  400  feet  above  Waste- Weir  Ko.  1,  about  20  cartloads  of  rock 
from  the  roof  ^f  the  same  tunnel,  piled  to  a  depth  of  about  4  feet. 

An  old  self-acting  guard  gate  in  the  conduit  between  the  north  con- 
nection at  the  receiving  reservoir  and  Tunnel  No.  4.  It  was  con  struct^d 
of  white  pine,  8  inches  thick  and  hung  horizontally  at  the  top,  but  the 
pivot  at  one  end  had  decayed,  leaving  the  gate  dropped  down  on  that 
end,  obstructing  the  flow  of  water.  The  major  part  of  the  gate  was 
rotten  and  it  was  altogether  useless.  I  have  sino^  had  it  removed  and 
it  should  be  replaced,  but  it  will  be  expensive,  and  the  annual  appro- 
l>riation  for  preservation  and  repair  of  the  aqueduct,  unless  increased, 
will  not  be  able  to  bear  the  cost  of  it. 

About  76  feet  below  the  four  ventilators  in  the  conduit  near  the  re- 
ceiving reservoir,  a  vertical  iron  rod,  1^  inches  in  diameter,  the  purpose 
of  which  is  unknown.  It  was  fastened  at  top  and  bottom  in  the  con- 
duit arch. 

Three  manholes  at  Bridge  No.  3,  that  have  been  closed  up  and  do 
not  appear  in  the  floor  of  the  bridge.  They  were-  probably  sealed  up 
^and  covered  when  the  floor  of  the  bridge  was  asphalted,  in  1872  or 
1873,  and  I  think  it  was  a  mistake.  Gen.  Meigs,  as  I  And  in  old  re- 
ports, covered  them  with  wooden  covers,  which  would  be  lifted  and 
carried  away  in  case  that  any  accident  or  neglect  should  cause  an  over- 
filb'ng  of  the  conduit.  They  were  for  the  same  purpose  as  the  four 
ventilators  in  the  conduit  just  below  the  receiving  reservoir. 

I  espex^ially  directed  that  the  interior  of  the  conduit  should  be  ob- 
served to  discover  cracks  in  the  conduit  arch  and  to  locate  them  with 
reference  to  the  manholes,  so  that  from  the  reports  I  would  be  able  to 
locate  the  cracks,  if  any  existed,  with  reference  to  the  culverts. 

There  were  several  cracks  found,  but  before  giving  a  list  of  them  it 
should  be  stated  that  they  are  mostly  at  the  culverts,  and  were  no 
doubt  caused  by  settlements  of  the  conduit  where  it  was  built  on  high 
embankments  soon  after  its  constructioD.  None  of  the  cracks  leak  ex- 
cept the  one  at  Culvert  No.  26,  where  water  has  been  discovered  by  the 
division  watchman  issuing  through  the  side  of  the  culvert  Side  walls, 
and  from  none  of  them  is  any  danger  to  the  conduit  to  be  aprehended. 
They  can  all  be  thoroughly  repaired  if  the  appropriation  for  preserva- 
tion and  repair  be  increased  by  $1,000  as  I  have  asked.  The  masonry, 
constructed  by  the  late  Gen.  Meigs,  was  everywhere  found  to  be  of 
excellent  quality,  and  greatly  in  contrast  with  the  short  piece  of  the 
conduit  which  passes  around  the  receiving  reservoir,  which  is  termed 
the  9-foot  by-conduit,  and  was  constructed  during  the  late  war,  when 
the  aqueduct  was  temporarily  in  charge  of  the  Department  of  the  Inte- 
rior. 

The  following  is  a  list  of  the  cracks: 

About  225  feet  above  Manhole  No.  5,  a  orack  abont  75  faet  long.  About  140  feet 
above  Manhole  No.  6,  a  crack  about  120  feet  long.  This  crack  is  over  Culvert  No.  1. 
It  was  probably  caused  by  the  root  of  a  tree  found  in  the  crack,  which  split  the  con- 
duit arch  after  penetrating  a  joint.  The  root  was  cut  off.  About  30  feet  above  the 
manhole  in  Bridge  No.  1.  a  oraok  about  6  feet  long.  A  root  was  cut  out  of  this  also. 
About  50  feet  above  Mannole  No.  34,  a  crack  about  75  feet  long.  This  is  over  Culvert 
No.  16.  A  crack  extending  about  60  feet  above  and  about  175  feet  below  Manhole  No. 
40.  This  is  over  Culvert  Ko.  18.  A  crack  commonciug  near  Mauhole  No.  46  aud  ex- 
tending about  150  feet  towards  Manhole  No.  45.  It,  like  most  of  the  others,  is  on  the 
top  of  the  arch,  which  is  of  stone  at  this  place.  This  is  over  Culvert  No.  20.  Sev- 
eral cracks,  probably  only  in  the  plaster  lining,  between  Manholes  Nos.  51  and  63. 
A  crack  near  Manhole  No.  57.  Several  small  cracks  near  Manhole  No.  58.  Several 
cracks  between  Manholes 'Nos.  58  and  59.  One  is  about  75  feet  long  and  is  about  over 
Culvert  No.  28.  A  few  cracks  between  Manholes  Nos.  59  and  60.  Several  cracks  be- 
tween Manholes  Nos.  60  and  61.  Culvert  No.  24  is  between  these  manholes.  Several 
oraoks  near  Manhole  No.  62.    Several  small  oraoks  near  Manhole  No.  63. '  Several 
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cracks  between  Manhole  No.  64  and  Waste  Weir  No.  3.  One  is  abont  100  feet  long. 
It  is  over  Culvert  No.  25.  A  crack  30  feet  long  about  150  feet  below  Waste  Weir  No. 
S.  Several  cracks  between  Manholes  Nos.  65  and  66.  One  is  about  150  feet  long  and 
tnore  open  than  any  found  in  this  part  of  the  aqueduct.    It  is  over  Culvert  No.  26. 

The  old  drawings  in  this  ofiiee  are  not  definite  in  all  ca^es  iu  respect 
of  linings  of  the  tunnel.  Danger  maybe  apprehended  iu  au  unlined 
tunnel  from  slips  of  rock  ft'om  its  roof  or  sides.  It  wa3  found  that  Tun- 
nel No.  1  is  not  lined  on  the  sides  and  bottotn,  but  is  arched  with  stone 
resting  on  natural-rock  side  walls.  Tunnels  Nos.  2  and  3,  F  and  G, 
are  not  lined.  Tunnels  B,  C,  D,  E,  and  H,  are  lined  with  brick.  Tun- 
nel No.  4,  under  Dalecarlla  Hill,  is  unlined,  except  at  Waste  Weii*  No. 
2,  where  it  is  lined  with  stone,  and  at  a  point  about  50  feet  below  this 
weir,  where  there  is  about  30  feet  of  lining  of  brick.  The  tunnel  in  the 
9-foot  by-conduit  (Tunnel  No.  5),  with  the  exception  of  two  gaps  in  the 
lining  where  the  rock  is  solid,  is  lined  with  brick.  The  remainder  of 
this  by-conduit  is  constructed  of  stone. 

The  number  of  men  employed  in  emptying  and  refilling  the  conduit 
and  during  the  inspection,  not  including  regular  employes,  was  27,  and 
the  total  cost,  including  Carts,  uncovering,  fencing,  and  re-covering 
manholes  and  refilling  over  them,  and  including  also  the  repair  of  the 
conduit  at  Cabin  John  Bridge,  was  $196,75. 

The  removal  of  the  deposits. — The  wotk  of  removal  of  the  deposits 
from  the  conduit  was  commenced  in  November  last  and  has  been  con- 
tinued from  time  to  time  as  the  condition  of  the  river  and  the  funds 
available  for  the  work  permitted.  The  plan  that  I  have  adopted  for 
this  tedious  and  expensive  work  as  most  economical  and  expeditious, 
and  the  only  one  that  is  practicable  with  the  small  annual  appropria- 
tion for  preservation  and  repair  of  the  aqueduct,  is  to  loosen  up  the 
compacted  deposits  by  shovels  and  hoes  and  then  to  turn  on  the  wat^r 
and  run  the  mixture  tlu'ough  the  waste  gates  at  Waste  Weir  No.  2,  in 
Tunnel  No.  4.  For  the  work  in  Tunnel  No.  4  and  in  the  by-conduit  at 
the  receiving  reservoir  the  sluicing  is  done  with  the  water  of  the 
receiving  reservoir,  turning  it  in  at  the  south  connecion.  For  the 
work  in  the  conduit  above  Tunnel  Nv).  4  the  sluicing  is  done  with  water 
from  Great  Falls,  and  I  find  that  under  a  full  head  of  water  at  the 
falls,  and  with  both  the  waste  valves  under  Waste  Weir  No.  2  opened 
wide,  we  have  a  scouring  velocity  in  the  conduit  of  about  5  feet  per 
second.  The  work  is  carried  on  in  eight-hour  shifts,  working  night 
and  day,  and  is  continued  until  the  consumi)tion  and  waste  of  water  in 
the  city  has  reduced  the  height  of  the  water  in  the  distributing  reser- 
voir so  much  as  to  make  it  necessary  to  stop  the  work  and  again  turn 
on  the  water  at  Great  Falls.  When  the  work  is  going  on  the  distribut- 
ing and  receiving  reservoirs  are  made  one  reservoir  by  raising  the  stop 
planks  that  separate  the  receiving  reservoir  from  the  conduit  at  the 
south  connection  and  transferring  them  to  the  grooves  at  the  lower  end 
of  the  by-conduit.  The  distributing  reservoir  is  then  cut  off  from  all 
supply  of  water  except  whatcan  be  fiimished  from  the  receiving  reservoir 
and  the  small  streams  that  empty  into  it.  It  has  been  found  that  each 
period  of  working  in  the  conduit  can  not,  as  a  general  rule,  be  ex- 
tended more  than  sixty  hours,  and  as  it  requires  from  four  to  five  days 
after  turning  on  the  water  at  Great  Falls  and  filling  the  conduit  to 
raise  the  water  in  the  distributing  reservoir  again  to  its  normal  height 
of  146  feet  above  datum,  sixty  hours  in  each  week  may  be  considered 
as  about  the  amount  of  time  that  can  be  devoted  to  the  work  of  clean- 
ing out  the  conduit  when  money  can  be  had  for  the  purpose  and  the 
state  of  the  river  at  Great  Falls  wiU  allow.    At  the  end  of  the  fiscal 
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year  the  cleaning  out  of  Tunnel  Ifo.  4,  the  9«foot  by -conduit  (in  which 
were  found  several  boatloads  of  stones,  bricks,  pieces  of  concrete,  and 
a  great  many  poles  and  some  planks),  and  the  conduit  above  Tunnel 
No.  4,  for  a  distance  of  about  1,200  feet,  in  all  about  4,500  feet,  as  well 
as  Tunnel  Ko.  1,  near  Great  Falls,  as  far  down  as  Waste  Weir  No.  1, 
lias  been  nearly  completed.  The  whole  length  of  the  conduit  Irom 
Great  Falls  to  the  auxiliary  gate  house  at  the  distributing  reservoir 
being  about  63,000  feet,  or  about  12  miles,  there  remains  to  be  cleaned 
out  about  68,600  feet  of  conduit.  The  annual  appropriations  for  tbe 
maintenance  and  repair  of  the  aqueduct,  and  the  reservoirs,  mains, 
roads,  etc.,  connected  with  it,  are  so  small  that  the  work  of  removing 
the  deposits  can  not  be  done  without  neglect  of  other  necessary  work, 
and  even  with  this  neglect,  to  finish  the  work  by  means  of  these  ap- 
appropriations  would  require  many  years.  A  special  estimate  of 
$14,000,  which  would  enable  the  entire  conduit  to  be  cleaned  out  in  one 
year,  is  included  in  the  estimates  for  the  next  fiscal  year. 

THE  RESERVOIRS. 

I  found  that  in  exceptional  storms  the  floods  from  Little  Falls  Branch 
and  the  two  other  streams  that  empty  into  the  receiving  reservoir,  over- 
flowed the  walls  that  form  the  sides  of  the  open  chambers  known  as 
the  north  connection  and  the  south  connection;  that  at  sach  times  the 
conduit  above  and  below  the  reservoir,  as  well  as  the  by-conduit,  were 
subjected  to  a  pressure  of  water  several  feet  higher  than  was  contem- 
plated, and,  what  was  of  more  importance,  that  a  large  part  of  the  great 
accumulation  of  silt  that  I  found  in  Tunnel  Ko.  4  and  in  the  by-conduit, 
when  I  inspected  the  conduit,  had  at  such  times  undoubtedly  been 
drawn  into  them  from  the  north  connection,  into  which  the  silt  had 
been  carried  with  the  water  from  Little  Falls  Branch,  the  mouth  of 
which  is  quite  close  to  this  connection.  To  remedy  these  serious  evils 
I  have  had  the  walls  that  form  the  sides  of  both  these  open  chambers 
raised  2  feet  8  inches. 

Three  pillar  cranes  that  were  purchased  for  the  reservoirs  from  the 
appropriation  for  preservation  and  repair  for  the  fiscal  year  1890-'91 
were  erected  during  the  last  year.  They  are  for  handling  the  heavy 
stop  timbers  and  were  placed,  one  at  the  north  connection  and  one  at 
the  south  connection  of  the  receiving  reservoir,  and  the  other  at  the  cut 
through  the  cross  dam  at  the  distributing  reservoir.  These,  with  the 
two  others  which  were  purchased  at  the  same  time  and  have  been  placed 
at  the  head  of  the  conduit  at  Great  Falls,  work  with  great  faciUty  and 
have  proved  very  convenient  and  useful. 

On  the  morning  of  the  23d  of  February,  while  the  by-conduit  wa« 
empty  and  was  being  cleaned  out,  water  from  the  receiving  reservoir 
was  found  forcing  its  way  through  the  bottom  of  this  conduit  at  a  point 
about  10  feet  below  the  north  connection.  The  leakage,  which  was  ex- 
tensive, caused  the  earth  and  riprap  protection  of  the  conduit  between 
it  and  the  reservoir  to  sink  to  a  depth  of  several  feet,  but  the  exposure 
of  the  conduit  was  prevented  by  the  debris  from  Little  Falls  Branch 
that  had  shoaled  the  upper  part  of  the  reservoir.  A  temporary  dam 
was  built  to  keep  the  water  of  the  reservoir  away  from  the  spot,  the 
riprap  was  taken  out  and  replaced,  and  the  cavity  filled  with  clay.  The 
safety  of  the  by-conduit  at  this  point  when  the  waterway  between  the 
north  connection  and  the  receiving  reservoir  is  excavated  to  the  re- 
quired depth  will  necessitate  the  construction  of  a  substantial  retain- 
ing waU  76  feet  to  100  feet  long,  between  the  conduit  and  the  reservoir, 
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but  it  will  have  to  be  deferred  until  an  appropriation  for  improving  the 
reservoir  can  be  obtained. 

During  the  last  year,  when  the  work  of  removal  of  the  dex)osits  from 
the  conduit  was  going  on,  and  also  at  the  times  of  low  water  in  the 
Potomac  last  summer,  I  was  obliged  to  reinforce  the  distributing  reser- 
voir by  the  water  of  the  receiving  reservoir  and  the  three  streams  that 
flow  into  it. 

A  self-registering  tide  gauge,  kindly  loaned  for  the  purpose  by  Prof. 
Mendenhall,  Superintendent  of  the  Coast  and  Geodetic  Survey,  has  been 
placed  in  the  screen  house  at  the  distributing  reservoir  for  the  purpose 
of  recording  the  fall  of  water  in  the  reservoir  at  the  times  of  cleaning 
out  the  conduit. 

A  new  floor  was  placed  in  the  sluice  tower  at  the  receiving  reservoir, 
and  alarm  bells  for  night  use  connecting  with  the  1  elephone  linp  to  this 
office  were  placed  upstairs  in  the  houses  of  the  watchmen  at  the  reser- 
voirs and  at  Great  Falls. 

THE  MAINS. 

The  trunk  mains  that  lead  from  the  distributing  reservoir  and  supply 
the  distributing  system  of  street  mains  were,  as  a  general  rule,  laid  by 
the  United  States,  and  are  under  the  care  of  this  office.  The  aggre- 
gate length  of  these  mains  is  about  20  miles.  The  distributing  mains 
were  laid  by  the  District  of  Columbia  and  ai'e  under  the  care  of  the 
Commissioners  of  the  District. 

There  have  been  no  serious  leaks  in  the  trunk  mains  during  the  last 
fiscal  year,  and  only  one  break.  This  was  in  the  24-inch  main  in  K 
street  east,  between  First  street  east  and  Delaware  avenue.  It  was 
not  an  extensive  one  and  at  my  request  it  was  repaired  by  the  city  au- 
thorities. 

It  was  found  that  the  temporary  flume  that  was  constructed  to  carry 
off  into  Rock  Creek  the  flow  from  the  20-inch  blow-off  on  the  48-inch 
main  at  M  Street  Bridge  during  the  monthly  flushing  of  this  main,  was 
inadequate  for  the  purpose.  I  therefore  extended  the  blow-off  to  the 
creek  by  means  of  63  feet  of  20-inch  cast-iron  pipe,  its  outlet  being  so 
arranged  that  the  water  discharged  from  the  blow-off  (it  has  about  100 
feet  of  head  at  this  place)  would  not  wear  away  the  banks  of  the  creek. 

The  flood  of  the  5th  of  September  last  considerably  damaged  the 
Wow-off  from  the  36-inch  main  in  its  passage  through  the  culvert  un- 
der the  canal  at  Foundry  Branch,  and  uncovered  the  36, 30,  and  12  inch 
mains  where  they  cross  that  stream.  The  blow-off  was  repaired  and 
the  covering  of  the  mains  was  carefully  replaced. 

By  authority  of  the  Chief  of  Engineers,  the  District  government  re- 
inforced at  Thirty-second  street  the  12-inch  main  by  a  12-inch  connec- 
tion with  the  36-inch  main,  for  the  better  supply  to  the  Georgetown 
pumping  station  on  Q  street,  between  Thirty-second  and  Thirty-third 
streets,  and  a  valve  was  placed  on  the  12-inch  main  east  of  the  connec- 
tion. 

The  lines  of  trunk  mains  have  been  carefully  inspected  and  flushed 
out  monthly,  and  the  valves  have  been  regularly  oUed  and  cleaned  dur- 
ing the  year. 

THE  AQUEDUCT  LANDS. 

I  have  had  a  careful  and  complete  survey  of  the  lands  pertaining  to 
the  receiving  reservoir  made  during  the  year  by  Mr.  Brever,  deputy 
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surveyor  of  the  District  of  Columbia,  and  one  copy  of  the  plat  was  sent 
to  the  Chief  of  Engineers.  Copies  have  also  been  sent  for  record  at 
theoflSces  of  the  surveyor  of  the  District  of  Columbia  and  the  circuit 
court  at  Bockville,  a  part  of  the  land  being  in  the  District  and  a  part 
in  Montgomery  County,  Md. 

The  complete  survey  of  the  Conduit  Boad  lands,  which  was  com- 
menced during  the  fiscal  year  1890-'91,  by  Mr.  Sniead,  the  superintend- 
ent of  the  aqueduct,  has  been  continued  during  the  last  fiscal  year  as 
time  could  be  spared  from  his  other  duties.  This  survey  was  made 
necessary  by  the  fact  that  while  the  north  side  of  the  Conduit  Boad 
lands  was  marked  by  monuments  by  Gen.  Meigs  when  he  purchased 
the  lands  in  the  years  1853-'o7  for  the  United  States,  the  south  side 
was  not  so  marked,  and  in  the  rapid  improvements  now  being  made 
along  the  line  of  the  aqueduct  encroachments  are  liable^  by  reason  of 
errors  of  surveyors  in  laying  off  and  subdividing  the  contiguous  private 
lands  unless  such  monuments  everywhere  mark  the  United  States  lands. 
This  survey  has  been  completed  to  a  point  this  side  of  and  near  Grif- 
fith Park  Bridge.  One  hundred  and  eighty-nine  monument  stones 
have  been  cut  and  lettered  to  mark  the  angles'on  the  lines  of  survey, 
and  thirty-one  of  them  have  been  planted. 

Surveys  were  made  of  a  portion  of  the  boundaries  of  the  United 
States  lands  near  Great  Falls  and  of  some  pieces  of  land  on  and  beyond 
Dalecarlia  Hill,  projecting  firom  the  Conduit  Boad  and  reservoir  lands. 

In  my  investigations  of  the  titles  to  the  aqueduct  lands  I  found  that  the 
title  papers  of  several  parcels  of  these  lands  were  neither  in  the  land 
files  at  the  Department  nor  in  this  ofiice,  and  had  probably  been  either 
lost  or  mislaid  in  the  changes  that  were  made  in  the  custody  of  the 
aqueduct  papers  to  and  from  the  Department  of  the  Interior  and  to 
and  from  the  office  of  the  Commissioner  of  Public  Buildings  and 
Grounds.  I  have,  therefore,  procure<l  from  the  land  records  of  the 
District  of  Columbia  and  of  Montgomery  County,  Md.,  copies  of 
missing  papers  pertaining  to  eighteen  parcels  of  land,  and  the  copies 
in  this  office  of  all  the  titles  to  aqueduct  lands  that  are  known  to  exist 
are  now  complete.  I  also  found  that,  about  twenty  years  ago,  the  title 
papers  to  six  parcels  of  land  in  Montgomery  County,  Md.,  were  erro- 
neously recorded  in  the  lawd  records  of  the  District  of  Columbia  and 
that  two  parcels  of  land  in  the  District  were  erroneously  recorded  in 
the  land  records  at  Bockville.  The  originals  of  these  papers  have  been 
procured  from  the  Department  and  they  have  been  recorded  in  theSt 
proper  places. 

In  the  clearing  of  the  ground  over  and  near  the  conduit  of  trees,  to 
prevent  their  roots  from  penetrating  and  splitting  the  conduit  arch,  I 
have  saved  a  large  number  of  locust  posts,  and  have  purchased  about 
20,000  feet  of  lumber  for  completing  the  fencing  of  the  lands  pertaining 
to  the  receiving  reservoir  as  soon  as  funds  can  be  spared  for  the  pur- 
pose. 

THE  BRIDaES. 

With  the  exception  of  the  bridge  over  the  Spillway  from  the  receiv- 
ing reservoir,  the  bridges  are  generally  in  good  condition,  except  in 
respect  of  their  pavements.  There  are  some  small  leaks  in  the  conduit 
in  its  passage  over  Cabin  John  Bridge,  which  are  shown  by  drippings 
from  the  arch,  but  they  can  not  be  repaired  before  I  obtain  funds  for 
removing  the  accumulation  of  deposits  in  the  conduit. 

Such  repairs  as  could  be  made  have  been  made  on  the  bridge  over 
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the  Spillway  from  the  receiving  reservoir  and  in  the  pavements  of 
the  masonry  bridges.  The  flooring  of  the  Pennsylvania  Avenue  Bridge 
over  Bock  Greek  will  be  renewed  from  the  appropriation  for  preserva- 
tion and  repair  in  the  fiscal  year  just  commence. 

A  new  bridge  of  masonry  is  needed  where  the  Conduit  Eoad  crosses 
the  Spillway  at  the  receiving  reservoir,  the  old  wooden  bridge  at  that 
I)oint  being  unsafe  for  the  heavy  travel  on  this  road,  and  a  special  esti- 
mate for  it  is  submitted  in  my  annual  estimates. 

The  asphalt  pavements  of  Griffith  Park  and. Cabin  John  bridges 
(bridges  Kos.  3  and  4),  which  were  laid  many  years  ago,  are  in  very  bad 
condition  and  should  be  replaced  by  durable  pavements  of  granite 
blocks,  for  which  a  special  estimate  is  submitted. 

Meaaurememta  of  the  daily  euppljf  to  the  <iiy* 

Hourly  and  total  flow  Iroin  distributing  reserroir  for  the  twenty-fonr  hours  ending  at  6  a.  m.,  June 

25,  1802.    City  temperature,  in  the  shade,  at  2  p.  m.,  Juno  24,  80o. 


Date. 

Outflow 
per  hour. 

Date. 

Outflow 
per  hour. 

June  24~ 

From  6a.in  loTa.  m -. 

OtUlans. 

1,824,U1 

2,102,090 

1,050,002 

1, 677, 623 

1,055,085 

2, 370, 017 

1,810,660 

1,047,815 

1, 045, 147 

1,665,506 

2, 070, 516 

1,038,240 

1,650,665 

1, 705. 005 

June  2^^ 

From  8  d. m. to  On. m 

OiUlons. 
1,665,800 
1. 378.  587 

From  7  a.  m.  to8a.m 

Frnra  0  P-  '"1-  tolOpm 

!From  8  a.  m.  toOa.m 

From  10  u.  m.  to  11 1>.  m 

1,  .377, 377 
1,613,684 

From  0  a.  va.  to  10  a.  ra 

From  11  p.  m.  to  12  midnight 

Juiie25~ 

From  12  midnight  to  1  a.m 

From  la.  m.  to2a.m 

From  10  a.  m.  to  11  a.  m 

From  11  a.  m.  to  12  noon 

1, 374,  Olt) 

From  12  noon  to  1  u.  m 

1,648,227 
1, 234, 877 

From  1  D.  m.  to2i>.  m 

From  2  a.  m>  to3a.m 

From  2  p.  m.  to  3  p.  m 

From  8  D.  m.  to  4 1>.  m 

From  8  a. m. to 4  a,im 

1,371,075 
1.369,862 

*  From 4k a. m. to5a.m - 

From  4 u. m.  to5n. m 

From  5a.m.  to6a.m 

1. 505. 442 

From  5  n  m  to  6  n  m 

Total 

From  6  d.  m.  to7D.  m 

41,161,780 

From  7  D.  m.  to  8  D.  ra 

MMsurements  of  the  coneumpHon  and  waste  of  water  in  iho  city  in  the  last  fiscal  year. 


Date. 

Gallons. 

* 

Date. 

Gallons. 

Friday.  July  31. 1801 

30,835,062 
38. 266, 140 

Wednesday.  May  25. 1802 

38. 181, 821 

Monday.  February  22. 1802 

Monday.  J  nne  6. 1802 

40,421,082 
41. 143. 066 

Tuesday.  AurillO.  1802 

37, 775, 201 
37,216,817 

Tue.<)day.  June  14.1802 

Thursday.  May  12. 1802 

Friday.  June  24. 1802 

41,161,780 

Consumption  and  waste  of  water  in  the  eity,  w  jneaswred  annually  in  ihe  latter  part  of 

June  of  eaoh  year,  from  1874  to  1892,  both  inclusive. 


Tear. 

Gallons. 

Year. 

Gallons. 

Year. 

Gallons. 

1874 

17,534,848 
21,000,000 
24,177,707 
23,252.032 
24,885,045 
25,047,642 
25,740,138 

1881 

26,525,001 
20, 727, 864 
24,314,715 
2i,  827, 118 
25,210,104 
25,542,476 

1 

1887 

26.878,424 

1875 

1882 

1888 

20,115,774 

1876 

1883 

1880 

27. 708. 770 

1877 

1884 

1800* A. 

1891 

85, 541, 845 

1878 

1885 

38.604.743 

1870 

1886 

1802 

41, 161, 780 

1880 

*  Forty-eight-inoh  main  added  to  the  supply. 

The  total  i)opulation  of  .Washington  and  Georgetown  at  the  last 
census  (1890)  was  202,978.  Dividing  this  number  into  the  total  daily- 
amount  of  Potomac  water  oonsumecl  and  wasted  in  the  last  fiscal  year, 

BNa  92 211 


3362   KEPORT  OF  TUE  CHIEF  OF  ENGINEERS,  U.  S,  ARMY. 

as  given  by  the  average  of  the  measnreinents  taken  during  the  year, 
the  daily  average  per  capita  is  found  to  be  193.4  gallons.  The  census 
found,  however,  that  15,978  of  the  population  of  the  two  cities  lived 
outside  of  the  area  supplied  with  Potomac  water.  Deducting  this 
number  from  the  total  population,  and  using  the  remainder,  187,000, 
as  a  divisor,  we  find  the  daily  average  per  capita  within  this  area  to 
be  309.9  gallons.* 

It  will  have  been  observed  that  the  dates  of  measuring  the  consump- 
tion and  waste  of  water  in  the  city  during  the.  last  fiscal  year  were 
quite  irregular.  The  reason  for  this  was  that  I  deemed  it  best,  while 
the  Potomac  was  either  at  its  low  stage  or  very  muddy,  not  to  lower 
unnecessarily  the  head  of  water  in  the  distributing  reservoir.  This 
reduction  of  head  could  not  be  avoided  when  we  were  removing  dex)Osits 
from  the  conduit,  and  the  msyor  part  of  the  measurements  were  taken 
at  these  times. 

MISCELLANEOUS. 

In  addition  to  the  foregoing  work  of  the  last  fiscal  year  stated  under 
the  appropriate  headings,  the  telephone  line  between  the  head  of  the 
aqueduct  at  Great  Falls,  the  reservoirs,  and  this  office  has  been  fre- 
quently repaired.  It  has  been  in  use  since  1873;  it  is  about  worn  out, 
and  a  new  wire  is  urgently  needed.  A  new  gauge  made  for  use  in 
Manhole  No.  1  (which  is  the  next  manhole  below  the  gates  that  control 
the  flow  of  water  into  the  conduit  at  Great  Falls)  enables  us  to  regu- 
late with  more  facility  the  operations  of  these  gates.  The  removal  of 
ice  that  obstructed  the  flow  of  water  into  the  fe&er  at  Great  Falls  and 
into  the  screen  house  at  the  distributing  reservoir  was  required  several 
times  during  the  winter.  A  large  shed  for  sheltering  the  heavy  pipe 
wagon  used  in  cases  of  breaks  in  the  mains,  and  the  other  wagons  and 
carts  used  in  the  aqueduct  service,  was  erected  in  the  office  yard,  and 
all  of  the  buildings  in  the  yard  were  repaired  and  painted.  Bepairs 
were  made  at  the  high-service  reservoir  in  Georgetown,  the  dwellings 
of  the  division  watchmen,  the  office  building,  and  the  fences  on  the 
lines  of  the  aqueduct  lands. 

On  reference  from  the  Chief  of  Engineers,  reports  on  the  following 
bills  introduced  in  the  Fifty-second  Congress,  fii^st  session,  have  been 
made  by  me  during  the  fiscal  year : 

8. 804,  to  incorporate  the  Washington  and  Great  Falls  Electric  Railway  Company. 
(Two  reports.)  * 

H.  R.  2765,  to  incorporate  the  Georgeto^wn,  Arlington  and  Falls  Church  Railway 
Company  of  the  District  of  Columbia. 

H.  R.  3591,  to  authorize  the  Norfolk  and  Western  Railroad  Company  of  Virginia  to 
extend  its  line  of  road  into  and  within  the  District  of  Columbia^  and  for  other  pur- 
poses. 

S.  1702,  to  amend  an  act  entitled  "  An  act  to  incorporate  the  Washington  and  .West- 
ern Maryland  Railroad  Company." 

S.  2045,  to  provide  for  the  rebuilding  of  the  bridge  across  Rock  Creek  at  M  street 
northwest,  in  the  District  of  Columbia. 

H.  R.  5353,  U>  incorporate  the  East  Washington  Crosstown  Railway  Company  of  the 
District  of  Columbia. 

H.  R.  5445,  to  repair  the  bridge  across  Rock  Creek  at  M  street  northwest. 

S.  1046,  to  amend  the  charter  of  the  Eckington  and  Soldiers'  Home  Railroad  Com- 
pany. 

H.  R.  410,  to  amend  the  charter  of  the  Eckington  and  Soldiers'  Home  Railroad  Com- 
pj>uy. 

S.  2015,  to  amend  the  act  incorporating  the  Washington  and  Georgetown  Railroad 
Company. 


*  These  calculations  exclude  the  increase  (unknown)  in  population  since  1890. 
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H.  R.  429,  to  incorporate  the  District  of  Columbia  Suburbau  Railway  Company. 

8. 2174,  to  incorpomte  the  Crosstown  Railroad  of  the  District  of  Colnmbia. 

S.  2405w  to  incorporate  the  East  and  West  Washington  Traction  Railway  Company 
of  District  of  Colnmbia. 

S.  2496,  to  incorporate  the  Union  Passenger  .Railway  Company  of  the  District  of 
Colnmbia. 

S.  2611,  to  authorize  the  Glen  Echo  Railroad  Company  to  cross  the  Washington 
s    Aqueduct. 

H.  R.  7315,  to  authorize  the  Glen  Echo  Railroad  to  cross  the Wiuhington  Aqueduct. 

NECESSITY  FOR  FURTHER  APPROPRIATIONS. 

It  is  my  daty  to  call  especial  attention  to  several  works  that  are 
urgently  needed.  Most  of  them  were  mentioned  in  my  last  annual  re- 
port. 

IMPROVING  THE  QUALITY  OF  THE  WATER  SUPPLY, 

Now  that  the  dty  is  every  wnere  abundantly  supplied  with  water, 
except  at  a  few  points  where  its  proper  distribution  is  interfered  with 
by  the  small  size  and  the  reduction  in  capacity  by  internal  corrosion 
of  the  city's  street  mains  and  the  service  pipes  leading  from  them  to 
residences,  one  of  the  most  important  works  to  be  done  in  connection 
with  the  aqueduct  is  to  furnish  the  city  with  better  water;  or,  since  the 
water  of  the  Potomac  as  brought  from  Great  Falls  is,  I  am  convinced, 
perfectiy  wholesome  at  all  times,  it  would  be  more  correct  to  say  with 
clearer  water. 

The  muddiness  of  the  water  supplied  to  the  city  arises  from  the 
earthy  matter  carried  down  to  the  upper  Potomac  and  its  tributaries 
in  storms  and  most  abundanty  in  winter  and  early  spring,  by  reason  of 
•  the  alternate  freezing  and  thawing  of  the  ground. 

The  following  table  gives  the  number  of  days  in  the  four  years  end- 
ing Jun^  30,  1889,  on  which  the  water  had  different  degrees  of  turbidity 
at  Great  Falls : 


Fiscal  year. 


1885-*86 

188ft-'87 

1887-'88 

1888- "89 

Average  for  four  .\eara 


Clear. 

Slightly 
turbid. 

4 

Turbid. 

1» 
164 
194 
147 

30 
20 
16 
33 

51 
51 
26 
50 

158 

28 

44 

Ver^v 
turbid. 


151 
121 
131 
136 


134 


The  following  table  gives  the  number  of  days  in  the  four  years  end- 
ing June  30, 1^9,  on  which  the  water  had  different  degrees  of  turbidity 
at  the  effluent  gatehouse  at  the  distributing  reservoir,  after  passing 
through  the  reservoir  to  the  mains  leading  to  the  city: 


Fiscal  year. 

Clear. 

Slightly 
turbid. 

Turbid. 

Very 
turbfd. 

1885-'86 * 

147 

256 

240 

!        193 

35 
39 
16 
24 

72 
32 
52 
64 

Ill 

1889-'87 

88 

1887-'88 

58 

1888-'89 

84 

Averaee  for  four  yeara 

209 

28 

55 

73 
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It  will  be  observed  that  the  total  time  that  the  water  was  "  turbid  " 
and  "  very  turbid  ^  at  the  distributing  reservoir  was  oftly  about  two- 
thirds  of  the  total  time  that  it  was  ^^ turbid '^  and  "very  turbid'^  at 
Great  Falls,  and  this  great  improvement  rtx  the  water  supplied  to  the 
city,  as  compared  with  its  condition  when  it  entered  the  conduit,  was 
due  to  the  time,  short  as  it  was,  given  for  depositing  its  earthy  (clayey) 
matter  in  the  distributing  reservoir. 

Filtering  the  water  consumed  by  the  cities  of  Washington  and  George- 
town would  be  enormously  expensive  {it  has  been  estimated  that  the 
first  cost  of  filtration  works  would  be  from  $600,000  to  $800,000,  and 
the  annual  cost  from  $18,000  to  $43,000,  according  to  the  plan  adopted]. 
We  have  now  no  "  head''  to  spare  for  it,  and  we  can  get  no  head  for  it 
without  pumping. 

Except  by  pumping  there  can  be  no  filtration  without  loss  of  head 
that  we  now  have,  and  for  every  foot  of  head  lost  in  our  case  there 
would  be  a  belt  of  Capitol  Hill  and  a  belt  of  the  northern  portion  of  the 
city  that  would  be  deprived  of  the  water  that  is  now  Qu^plied  to  them. 

Turbidity  does.not  necessarily  make  waters  unwholesome.  The  clear- 
est waters  are  sometimes  the  most  dangerous,  because  they  are  decep- 
tive, and  filtration  can,  at  most,  only  make  waters  clear. 

During  the  times  of  its  turbidity  the  Potomac  water  has  caused  re- 
sort to  the  clear  but  deceptive  well  waters  of  the  city  for  drinking  pur- 
poses, and  they  doubtless  have  caused  disease  which  has  been  at- 
tributed to  Potomac  water,  and  when  the  Potomac  water  has  been 
allowed  to  flow  through  the  receiving  reservoir  and  mingle  with  the 
water  of  this  reservoir  there  have  been  complaints  of  it,  but  the  Poto- 
mac water  by  itself,  as  brought  directiy  from  Great  Falls,  has  never, 
even  in  its  worst  condition,  been  proved  to  be  unhealthful;  .on  the  con- 
trary, it  has  been  generally  believed  to  be  one  of  the  best  in  the  country. 

Even  if  it  should  be  decided  at  some  time  in  the  future,  following  the 
examples  presented  by  the  large  cities  of  Europe,  to  filter  the  Potomac 
water,  it  will  be  required,  in  order  to  save  a  great  part  of  the  cost  of  the 
maintenance  of  the  filters  to  "  settie"  the  water  as  much  as  possible 
before  it  enters  the  filters,  and  the  improvement  of  the  receiving  res- 
ervoir as  hereinafter  described  will  still  be  necessary  for  the  reason 
that  the  filtration  works,  which  must  be  above  the  heads  of  the  mains 
that  are  fed  from  the  lower  (the  distributing)  reservoir,  must  be  at  or 
above  the  latter  reservoir. 

Filtration,  except  by  pumping  the  entire  quantity  of  water  consumed 
and  wasted  in  Washington  and  Georgetown,  being,  then,  probably  out 
of  the  question  at  this  time,  acomparison  of  the  foregoing  tables  clearly 
points  out  the  most  important  step  to  be  taken  for  improving  the  con- 
dition of  the  Potomac  water. 

It  is  to  provide  an  additional  settling  basin,  so  that  when  the  river 
is  turbid  the  water  can  have  a  longer  time  for  depositing  it-s  sediment- 
ary matter  before  passing  into  the  mains. 

This  can  be  done  by  improving  the  receiving  reservoir. 

The  receiving  reservoir,  about  2  miles,  following  the  Conduit  road, 
above  the  distributing  reservoir,  has  about  the  same  area  as  the  latter, 
and  contains  about  the  same  available  amount  of  water. 

Its  perimeter  has  a  length  of  about  2  miles.  The  conduit  from  Great 
Falls  to  the  distributing  reservoir  passes  close  to  a  portion  of  the  mar- 
gin of  tbe  receiving  reservoir.  The  part  of  the  conduit  that  passes 
around  the  receiving  reservoir  is  termed  the  by-conduit.  There  is  an 
inlet  from  the  conduit  to  the  latter  reservoir  at  its  upper  end,  and  an 
outlet  from  the  reservoir  to  tbe  conduit  at  its  lower  end*    They  are  so 
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Jlrranged  that  the  water  in  its  route  from  Great  Falls  to  the  distribut- 
ing reservoir  can  be  made  to  pa^s  either  directly  through  the  c4)U(luit 
and  around  the  receiving  reservoir  to  the  distributing  reservoir  or 
through  the  receiving  reservoir,  as  may  be  desired. 

It  was  contemplated  by  General  Meigs  in  his  original  design  for  the 
aqueduct  that  the  water  from  Great  Falls  should  always  pass  through 
the  receiving  reservoir. 

Unlike  the  distributing  reservoir,  which  has  no  watershed,  the  re- 
ceiving reservoir  has  an  extended  watershed  of  about  4,000  acres.  It 
is  mainly  to  the  northward  of  the  reservoir,  its  northern  border  cross- 
ing the  Tennall3rtown  and  Rockville  road,  about  2^  miles  above  Teu- 
nallytown.  Its  eastern  border  follows  pretty  closely  the  Loughboro 
and  the  Tennallytown  and  fiockville  roads,  and  its  general  width  from 
eastto  westis  about2  miles.  The  greater  partof  thearea  of  the  watershed 
is  very  hilly,  and-  nearly  the  whole  of  it  is  devoted  to  cultivation  and 
grazing.  When  the  reservoir  was  constructed  (nearly  forty  years  ago) 
there  but  were  but  few  persons  livingonitswatiershed,butnowit  not  only 
contains  Tennallytown,  but  a  large  and  rapidly  increasing  population 
in  farmhouses  and  villas. 

The  water  falling  upon  this  area  is  carried  to  the  reservoir  by  several 
sti^eams,  one  of  which.  Little  Falls  Branch,  is  of  considerable  size,  and 
they  carry  in  storms  and  heavy  showers  great  quantities  of  detritus, 
which  is  rapidly  shoaling  the  reservoir^  With  the  receiving  reservoir 
in  its  present  condition  there  ig^no  means  of  excluding  the  drainage 
water  from  the  surrounding  lands,  and,  when  the  Potomac  water  from 
Great  Falls  flows  through,  the  reservoir,  of  preventing  the  mingling 
of  these  two  waters. 

Every  storm  and  heavy  shower  brings  down  to  the  reservoir  through 
the  streams  that  lead  into  it  and  directly  from  the  hillsides  not  only 
a  great  quantity  of  muddy  water  which  roils  the  reservoir,  but  fertili- 
zers and  otilier  deleterious  substances  from  the  cultivated  and  grazing 
lands  of  its  wat;ershed,  as  well  as  the  drainage  and  sewerage  of  Tenally- 
town  and  the  new  village  of  Chevy  Chase.  In  fa<*t,  this  reservoir  has 
the  usual  defects  of  reservoirs  surrounded  by  and  supplied  from  culti- 
vated and  inhabited  districts. 

The  receiving  reservoir  is  admirably  suited  for  settling  and  storage 
purposes,  if  all  the  water  be  excluded  from  it  except  the  water  from 
the  Potomac,  and  the  margins  be  deepened  and  pmtected. 

These  can  readily  be  done  if  Congress  will  grant  the  necessary  appro- 
priations. 

Capt.  Symons,  of  the  Engineers,  several  years  ago  made  an  excel- 
lent, *and  I  believe  the  only  practicable,  project  for  the  former,  and  it, 
and  the  drawings  illustrating  it,  may  oe  found  in  the  Report  of  the 
Chief  of  Engineers  for  1885,  pages  2464-2468. 

It  has  been  estimated  for  in  the  Reports  of  the  Chief  of  Engineers 
for  1885,  1890,  and  1891. 

The  project,  which  is  shown  on  the  plat  herewith,  is  to  take  the 
waters  of  East  Creek  (the  stream  farthest  to  the  eastward  that  pollutes 
the  reservoir)  and  conduct  it  in  an  open  and  paved  channel  to  Mill 
Creek,  together  with  all  the  water  falling  directly  into  the  reservoir 
from  the  hills  between  these  two  streams;  then  to  take  the  combined 
waters  of  both  streams  and  the  water  which  falls  directly  into  the  res- 
ervoir from  the  hillsides  between  Mill  Creek  and  Little  Falls  Branch 
by  a  proportionally  larger  channel  and  a  short  tunnel  to  Little  Falls 
Branch.    The  combined  waters  of  all  the  streams  are  then  to  be  taken 
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by  a  8,till  larger  channel  and  another  short  tunnel  to  a  natui  al  water 
course  below  the  reservoir.  ' 

To  catch  and  throw  all  the  water  of  the  streams  into  these  channels 
and  connecting  tunnels,  small  dams  are  to  be  erected  across  the  mouths 
of  the  streams  below  the  points  where  the  artificial  channels  enter  and 
leave  their  basins,  which  points  are  in  all  cases  as  close  to  the  reser- 
voir as  xK)8sible. 

The  work  is  planned  to  give  the  shortest  tunnel  lines  possible,  and 
both  the  channels  and  the  tunnels  were  computed  to  carry  off  the  great- 
est known  rainfall. 

The  plan  would  make  this  splendid  reservoir  fully  as  valuable  for  set- 
tling purposes  and  as  completely  shut  off  from  all  polluting  influences 
as  the  distributing  reservoir.  By  it  the  receiving  reservoir  would  be- 
come an  additional  distributing  reservoir,  and  the  time  allowed  for  set- 
tling would  be  considerably  more  than  double  the^time  now  allowed. 
It  would  give  the  water  from  Great  FaJls^  after  reaching  the  "  north 
connection  ^  of  the  receiving  reservoir,  a  variety  of  routes  for  reaching 
the  mains  leading  t(^  the  city,  and  either  could  be  adopted  a«  the  vaty- 
iTig  conditions  of  the  water  might  require,  as  follows :  It  could  be  made 
to  pass  through  the  receiving  reservoir;  tiience  through  the  conduit  to 
the  distributing  reservoir,  and  througn  this  reservoir,  or  it  could  be 
made  to  pass  around  the  receiving  reservoir,  and  thence  to  and  througli 
the  distributing  reservoir,  using  either  reservoir  alternately  as  a  settling 
basin,  or,  when  the  water  at  Great  Falls  is  quite  clear,  as  it  is  (see  the 
foregoing  table)  about  one-half  the  time,  it  could  be  made  to  pass  from 
Great  Falls  directly  into  the  mains  without  passing  through  either  res- 
ervoir. 

The  estimate  of  the  cost  of  the  foregoing  work,  including  the  purchase 
of  the  small  amount  of  land  requir^  and  the  cost  of  completing  the 
fencing  of  l^he  reservoir  lands  for  the  purpose  of  excluding  cattle  from 
these  lands,  is  $129,800,  but  in  order  to  get  the  frill  advantage  of  this 
improvement  the  removal  of  enough  of  the  deposits  from  the  mouth  of 
Little  Falls  Branch  and  the  deepening  of  the  reservoir  at  its  head  suf- 
ficiently to  enable  us  to  run  the  Potomac  water  freely  through  the  res- 
ervoir is  indispensable.  I  judge  that  an  additional  amount  of  about 
$20,000  will  do  this,  and  I  therefore  recommend  that  an  appropriation 
of  $150,000  be  made  for  the  improvement  of  the  receiving  reservoir  by 
the  works  required  for  cutting  off  the  drainage  into  it  of  polluted  water 
and  sewerage  from  the  surrounding  country;  for  the  purchase  or  c(m- 
demnation  of  the  small  amount  of  land  required  for  this  purpose,  and 
for  the  excavation  necessary  at  the  head  of  the  reservoir. 

The  improvement  of  the  receiving  reservoir  as  just  indicated  is  nec- 
essary liot  only  fbr^he  purpose  of  excluding  all  polluted  water  from  the 
reservoir  and  reducing  the  turbidity  of  the  water  supply  to  the  city, 
but  for  the  following  additional  and  important  reasons: 

(1)  Deficiency  in  capacity  for  the  storage  of  unpolluted  water. — ^By 
reason  of  the  present  condition  of  the  receiving  reservoir,  the  storage 
capacity  of  unpolluted  water  is  now  limited  to  the  capacity  of  the  lower 
(the  distributing)  reservoir,  from  which  a^e  fed  all  of  the  mains  that 
supply  the  city  (viz,  the  48,  36,  30,  and  12  inch  mains),  or  less  than  four 
days'  supply.  The  use  of  the  receiving  reservoir  woiid  double  the  stor- 
age of  unpolluted  water  for  the  supply  of  these  mains. 

(^2)  The  filling  up  by  silt  and  destruction  of  the  receiving  reservoir  now 
going  on, — Before  the  erection  across  the  valley  of  Little  Falls  Branch 
of  the  dam  forming  the  reservoir,  the  silt  brought  down  by  the  branch 
was  carried  on  into  the  Potomac.     Since  that  time  all* of  this  silt  has 
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been  arrested  by  and  deposited  in  the  reservoir,  with  the  result  that 
the  upper  part  of  the  reservoir  has  been  completely  tilled  up  and  its 
capacity  tor  storage  has  been  materially  reduced.  IJnless  this  process 
be  arrested,  it  is  only  a  question  of  time  when  this  reservoir,  which 
probably  cost  more  than  1200,000,  will  be  completely  destroyed.  When 
the  improvement  contemplated  has  been  made,  not  only  the  polluted 
water  from  the  surrounding  country  but  all  of  the  silt  brought  down 
by  Little  Falls  Branch  and  the  two  other  streams  that  empty  into  the 
reservoir  will  be  carried  off  into  the  Potomac  without  entering  the 
reservoir. 

(3)  The  oanditian  of  ilie  by-conduit — The  tilling  up  of  the  upper  part 
of  the  reservoir  by  sUt  from  Little  Falls  Branch  has  completely  cut  off 
the  means  of  getting  Potomac  water  into  it  from, the  ''north  connec- 
tion,''-so  that  Potomac  water  can  not  now  be  brought  into  and  through 
the  reservoir,  which  was  the  purpose  for  which  it  was  constructed  by 
Gen.  Meigs.  The  supply  of  Potomac  water  to  the  lower  (the  distribut- 
ing) reservoir  and  the  city  now  depends,  therefore,  on  a  short  piece  of 
conduit  about  2,700  feet  long,  passing  around  the  receiving  reservoir, 
and  which  is,  as  before  mentioned,  brined  the  by-conduit.  This  by- 
conduit  was  not  a  part  of  Gen.  Meigs's  work,  but  was  constructed  (dxir- 
ing  the  late  war  and  while  the  Washington  aquedu(5t  was  temporarily 
under  the  Department  of  the  Literior)  simply  as  an  alternate  route  for 
Potomac  water  at  the  receiving  reservoir.  By  reason  either  of  defects 
in  the  original  construction  or  decay  of  the  mortar  since,  I  tind  that 
when  the  by-conduit  is  emptied  and  the  water  in  the  reservoir  is  at  its 
normal  height,  the  water  in  the  latter  leaks  into  the  former  through 
innumerable  fissures  in  the  arch,  and  the  reverse  is  doubtless  the  case 
when  the  by-conduit  is  flowing  ftill  and  the  water  in  the  reservoir  is 
low.  I  do  not  think  there  is  any  immediate  danger  that  the  by-conduit 
wiU  cave  in  and  thus  cut  off  the  entire  supply  of  Potomac  water,  but 
its  present  condition  gives  a  feeling-  of  insecurity  which  will  continue 
until  the  works  at  the  receiving  reservoir  recommended  have  been  com- 
pleted. 

(4)  Deficiency  in  the  capacity  of  the  by-conduit  for  carrying  the  full  florv 
of  the  main  conduit. — As  stated  elsew^^ere  in  this  report,  I  found  in  re- 
moving the  accumulation  of  deposit's  from  the  by-conduit  that  the  lin- 
ing of  the  tunnel  under  Dalecarlia  Hill,  or  Tunnel  Ko.  5,  which  is  a 
part  of  the  by-conduit,  is  only  8  feet  in  diameter  (a  fact  not  shown  in 
the  old  reports  and  maps  of  the  aqueduct),  so  that  the  by-conduit 
can  not  carry  the  full  flow  of  the  main  conduit,  which  is  9  feet  in  diame- 
ter both  above  and  below  the  receiving  reservoir.  For  any  given  head 
at  Great  Falls  this  full  flow  of  the  main  conduit  can  only  be  obtained 
when  the  Potomac  water  can  again  be  carried  through  this  reservoir,* 
and,  judging  from  recent  experiences  at  times  of  low  water  in  the  Po- 
tomac, it  will  be  required  much  sooner  than  has  been  anticipated. 

Additional  project, — In  addition  to  the  works  required  to  prevent  the 
flow  of  i)olluted  waters  into  the  reservoir,  the  margins  of  the  reservoii- 
should  be  deepened  everywhere  to  12  feet,  and  the  side  slopes  should 
be  protected  by  walls  of  dry  rubble  stone  12  inches  thick  laid  on  a  lin- 
ing of  broken  stone  6  inches  thick,  precisely  as  the  sides  of  the  lower 
(the  distributing)  reservoir  are  now  protected,  butlbhis  work  is  not  so 
important  for  the  health  of  the  inhabitants  of  Washington  as  the  works 
required  to  exclude  all  polluted  water  and  sewerage  from  the  reservoir 
so  that  none  but  Potomac  water  can  pass  through  it,  and  it  may  be 
postponed  if  deemed  advisable  until  the  latter  works  be  completed. 
The  cost  of  it,  including  the  cost  of  removal  of  the  deposits  and  the 
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partial  deepening  at  the  liead  of  the^eservoir  before  referred" to  as  in- 
dispensable, is  estimated  at  $160,825.5t).»  Deducting  the  $20,200  re- 
quired for  these  items,  we  have  for  the  estimated  cost  of  the  improve- 
ment of  the  receiving  reservoir  by  deepening  its  margins  and  protect- 
ing them  by  slope  walls,  f  140,625,60. 

LOWERINa  THE  HEiaHT  OF  THE  CROSS  DAM  IN  THE  DISTRIBUTINa 

RESERVOIR. 

The  lower  reservoir  (the  distributing  reservoir)  is  divided  about  half 
way  between  the  influent  and  effluent  gatehouses  by  a  cross  dam,  in 
the  middle  Of  the  length  of  which  is  a  narrow  cut  lined  with  masonry, 
through  which  all  the  water  on  its  way  to  the  effluent  gatehouse,  wheae 
it  enters  the  mains,  must  pass. 

The  draft  through  this  cut  is  so  strong  that  the  major  patt  of  the 
water  is  drawn  straight  from  the  influent  gatehouse,  which  is  m  a  cor- 
ner of  the  upper  division  (the  settling  division),  to  the  cut,  so  that 
when  the  w^^ter  is  turbid  it  does  not  difl'nse  itself  through  the  whole 
body  of  water  in  this  division  (110,000,000  gallons)  as  it  should  in  order 
that  the  greatest  amount  of  settling  be  done. 

Neither  is  the  water  after  it  passes  through  the  cut  properly  dis- 
tributed through  the  lower  division,  which  contains  about  60,000,000 
gallons,  for  the  reason  that  the  draft  from  the  cut  to  the  head  of  the 
mains  leading  to  the  city  from  the  lower  end  of  the  division  is  so  strong 
that  the  water  all  passes  in  a  comparatively  narrow  stream  straight  to 
these  mains,  so  that  it  also  gets  very  little  chance  to  settle  in  this  divi- 
sion. 

Kow,  as  the  upper  layer  of  any  body  of  water  not  quite  free  of  tur- 
bidity and  in  the  process  of  settling  is  the  clearest,  if  the  top  of  the  dam 
be  lowered  far  enough  to  allow  only  a  thin  sheet  (at  the  present  rate  of 
consumption  it  would  be  about  an  inch  deep)  of  water  to  pass  over  the 
dam,  as  was  General  Meigs's  design,  we  should  have  in  each  division  a 
very  eflfective  additional  means  of  clarifying  the  aqueduct  water,  and  I 
believe  that  this  improvement  in  the  distributing  reservoir  being  made, 
and  the  receiving  reservoir  being  improved  as  recommended,  there 
would  be  but  rarely,  if  any,  complaint  of  muddy  water. 

I  estimate  the  cost  of  this  improvement  at  the  distributing  reservoir 
by  lowering  the  cross  dam  at  $12,500. 

PROTECTION  OP  THE  INLET  TO  THE  CONDUIT  AT  GREAT  PALLS. 

The  bank  of  the  Chesapeake  and  Ohio  Canal,  which  runs  parallel  to 
the  Potomac  at  Great  Falls,  and  about  150  feet  from  it,  is  about  16^ 
feet  higher  than  the  uncovered  chamber,  just  above  the  Maryland  end 
of  the  aqueduct  dam,  that  forms  the  inlet  from  the  river  to  the  conduit. 

In  the  flood  of  November,  1877,  which  rose  at  Great  Falls  to  the 
height  of  160  feet  above  the  datum  of  the  aqueduct,  or  12  feet  higher 
than  the  crest'of  the  dam,  the  canal  bank  at  a  point  opposite  the  inlet 

*  14S,300  cubic  yards  of  excavation^  at  35  cents $51, 905. 00 

16,400  cubic  yards  o^  dry  stone  masonry,at  $4.50 73,800.00 

8,200  cubic  yards  of  broken  stone  lining,  at  $2.50 20, 500. 00 

Total 146,205.00 

Add  10  per  cent  for  contingencies 14,620.50 

160,825.50 
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was  wavShe<l  down  to  the  river  and  a  part  of  it  into  the  inlet.    I  quote 
from  the  annual  report  of  the  aqueduct  for  1878: 

The  masonry  formiDg  the  archof  the  feeder  was  nncoAXjrcd  from  a  point  near  the 
middle  of  the  canal  to  the  mouth  of  the  feeder,  a  distance  of  160  feet.  The  <^ham- 
ber  at  the  head  of  the  aqueduct  wa«  filled  with  st-onea  that  had  formed  the  slope 
Avail  of  the  canal,  and  the  aqueduct  feeder  for  a  distance  of  300  feet  was  filled  with 
di^bris  to  depths  varying  from  3  to  6  feet,  so  as  to  entirely  stop  the  flow  of  water 
during:  the  ordinary  low  stages  of  the  river. 

In  the  still  higher,  flood  of  June,  1889,  which  rose  to  the  height  of  IG 
feet  over  the  aqueduct  dam,  the  canal  bank  was  again  washed  dow^i  to 
the  river,  but  fortunately  the  damage  did  not  occur  immediately  oppo- 
site the  inlet  to  the  conduit,  but  from  200  to  400  feet  higher  up,  so  that 
the  major  part  of  the  debris  being  left  on  the  margin  of  the  river  and 
a  part  of  it  being  carried  ovei*the  dam,  not  so  much  filling  of  the  inlet 
to  the  conduit  wAs  done,  but,  as  in  the  flood  of  1877,  it  was  partially 
obstructed.  • 

The  annual  rei)ort  of  the  aqueduct  for  1889  says: 

The  banks  of  the  Chesapeake  and  Ohio  Canal  above  and  below  the  month  of  th<) 
conduit  were  carried  away  and  that  opposite  the  conduit  was  threatened.  A  num- 
ber of  men  were  kept  at  work  on  this  bank  during  the  fVeshet,  and  it  is  believed  that 
had  it  not  been  for  tlie  energetip-work  of  this  force  and  the  widening  and  strength- 
ening of  the  bank  at  this  locality  in  April^  great  damages  would  have  occurred  at 
the  mouth  of  the  conduit. 

It  will  be  observed  that  in  the  freshet  of  1877  not  only  the  inlet 
chamber,  but  the  conduit  itself  was  filled  to  a  depth  of  from  3  to  6  feet 
for  a,  dista/nce  of  300  feet  inborn  its  moutft,  but  the  water  in  the  river 
being  at  a  high  stage,  there  was  still  waterway  enough  in  the  conduit 
above  the  debris  to  enable  the  supply  to  the  city  to  be  kept  up.  Had 
a  complete  closure  of  the  mouth  of  the  conduit  occurred,  with  12  to  16 
feet  of  water  over  it,  there  would  have  been  no  possible  way,  with  the 
torrent  raging  over  the  mouth,  to  remove  the  obstruction  before  the 
river  subsided,  and  the  water  supply  to  the  city  would  have  been  cut 
off. 

There  is  no  more  important  part  of  our  system  of  water  supply  to  be 
carefully  guarded  than  the  head  of  the  conduit  at  Great  Falls,  and  in 
order  to  avert  dangers  like  those  of  1877  and  1889,  to  which  the  water 
supply  is  liable  in  every  freshet,  a  masonry  wall  should  be  built  be- 
tween the  river  and  the  canal  bank,  rising  a  few  feet  higher  than  the 
latter,  and  extending  up  river  from  the  mouth  of  the  conduit  as  far  a« 
the  limit  of  the  Government  land,  and  thence  at  about  a  right  angle 
and  still  on  the  Government  land  to  the  shore  of  the  river.  I  estimate 
the  cost  of  this  wall  at  $5,000. 

EXTENSION  OF  OUTLET  OP  WASTE  WEIR  NO.  3. 

In  order  to  provide  means  for  emptying  the> conduit  in  case  of  a  break 
in  it,  or  for  any  purpose  of  repair,  and  to  regulate  the  quantity  of  water 
passing  down  the  conduit,  three  waste  weirs  or  openings  from  the  con- 
duit are  provided  in  its  11^  miles  of  length.  One  of  the  most  impor- 
tant of  them  is  waste  weir  No.  3,  which  is  between  the  receiving  reser- 
voir and  the  distributing  reservoir,  and  about  half  a  mile  above  the 
latter.  One  of  its  most  important  functions  is  to  enable  us  to  control 
the  height  of  water  in  the  distributing  reservoir,  so  that,  on  the  one 
hand,  it  shall  not  fall  below  the  height  required  to  give  the  best  pos- 
sible supply  to  the  city,  and,  on  the  other,  it  shall  not  rise  so  high  as  to 
endanger  the  dams  of  the  reservoir.  This  is  ordinarily  done  by  tele- 
phonic orders  to  the  watchman  gate-keeper  at  Great  Falls,  who  is  in 


3370   REPORT  OP  THE  CHIEF  OF  ENGINEERS,  F.  S.  ARMY. 

charge  of  the  gates  at  the  head  of  the  conduit,  bat  in  case  of  a  break 
in  the  telephone  line,  and  communication  with  him,  except  by  mail,  be- 
ing cut  off,  reliance  must  be  had  on  the  waste  weirs,  and  especially  on 
!No.  3,  which  is  in  charge  of  the  watx;hman  gate-keeper  at  the  distrib- 
uting reservoir.  The  overflow  from  this  waste  weir  is,  for  the  distance 
of  about  270  feet,  in  a  deep  gully  through  private  property  to  a  natural 
water  course,  and  thence  under  the  Chesapeake  and  Ohio  Canal  to  the 
Potomac.  Property  in  this  vicinity  is  getting  to  "be  valuable,  streets 
are  being  laid  out  through  it,  and  the  outflow  from  the  waste  weir  is 
liable  to  be  obstructed  by  the  filling  of  the  gully  by  the  owners  of  the 
land.  The  diflBculty  can  be  obviated  by  laying  a  30-inch  cast- iron  pipe 
in  the  gully  from  the  waste  weir  to  the  natural  water  course^  at  an  esti- 
mated expense  of  $2,500.  ^  ^ 

STORAGE  yARDS. 

I  have  provided  supplies  for  use  in  case  of  breaks  in  the  48-inch  and 
other  mains,  comprising  sections  of  pipe,  curves,  crosses,  reducei's, 
sleeves,  etc.,  a  heavy  wagon  for  hauling  them  where  needed,  lifting 
jacks,  and  efficient  pumps;  also  machinery/or  lowering  the  pipes  in  the 
trenches,  and  the  implements  and  material  required  for  handling  and 
calking. 

A  portion  of  these  supplies  has  been  placed  in  a  yard  which  I  have 
arranged  on  the  public  land  at  the  distributing  reservoir,  for  use  in  the 
country  portions  of  the  routes  of  the  mains,  and  the  remainder  for 
use  in  the  city  portions  of  these  routes  has  been  placed^in  a  portion 
of  Twenty-seventh  street,  near  M  Street  Bridge,  which  has  been  loaned 
for  the  purpose  by  the  District  government  until  the  street  is  wanted 
for  improvement. 

As  we  shall  not  be  able,  probably,  to  retain  this  place,  except  for  a 
short  time,  a  permanent  yard  in  the  city  should  be  purchased  for  use 
as  a  storage  yard.  It  should  be  near  this  office  and  at  or  near  the 
grade  of  the  street,  so  that  the  heavy  castings  and  machinery  required 
for  repairs  can  be  quickly  gotten  out. 

I  believe  that  a  suitable  lot  can  be  obtained  by  purchase,  or  if  need 
be  by  condemnation,  for  $10,000,  and  I  recommend  an  appropriation  of 
this  amount  for  the  purpose. 

OLBANINa  THE  BOTTOM  OF  THE  DISTRIBUTING  RESERVOIR. 

The  sedimentary  dejwsits  of  about  twenty  years,  within  which  fcime 
the  distributing  reservoir  has  not  been  cleaned  out^  have  raised  the 
bottom  of  its  upper  division  (the  settling  division)  about  9  inches  and 
of  the  lower  division  about  4  inches. 

These  deposits  have  diminished  the  capacity  of  the  reservoir  about 
8,000,000  gallons,  and,  although  it  is  probable  that  these  deposits,  which 
are  mostly  clay,  are  not  deleterious  to  the  water,  they  should  be  removed 
as  soon  as  an  appropriation  can  be  obtained  for  the  purpose.  It  would 
require  the  removal  of  about  39,500  cubic  yards,  the  estimated  cost  of 
wluch,  at  35  cents  per  cubic  yard,  is  $13,825. 

# 

WIDENING  AND  DEEPENING  THE  SPILLWAY  AT  THE  RECEIVING  RES- 
ERVOIR. 

The  overflow  weir  at  the  head  of  the  spillway  was  constructed  in 
1885.    It  is  75  feet  long,  27^  feet  wide,  with  side  walls  3  feet  above  the 
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flow  line  of  the  reservoir.  It  is  immediately  over  theby-coudait,  and  is 
paved  with  stoue.  Thew  cbaimel  of  the  spillway  below  this  weir  has 
never  been  completed,  and  the  waterway  is  not  sofiliciently  large  to 
carry  off  the  o  verilow  from  the  reservoir  fast  enough  to  keep  it  below  the 
top  of  the  side  walls  in  exceptionally  heavy  storms.  In  such  cases 
the  earth  covering  of  the  conduit  at  the  ends  of  the  overflow  weir  is 
lialde  to  be  washed  away  and  the  by-conduit  endangered.  I  estimate 
that  the  work  will  cost  $2,000.    . 

BEPAVINa  BBIDaE  NO.  3  (OBIFFITH  PABK  BBIDOE)  AND  BBIDOE  NO. 

4  (CABIN  JOHN  BBIDOE). 

The  floors  of  these  bridges  were  paved  several  years  ago  with  asphalt, 
which  is  almost  completdy  worn  out  For  the  safety  of  the  conduit, 
which  is  carried  across  these  bridges  beneath  their  floors,  they  should 
be  repaved,  and,  as  the  travel  over  them  is  very  great  and  is  conflned 
to  a  width  of  only  16  feet,  it  is  very  destructive  to  the  floors.  I  there- 
fore propose  to  repave  them  with  granite  blocks.  Tlus  work  will  cost 
about  $5,000. 

8T0BEHOUSE  AT  GBEAT  FALLS. 

There  is  no  place  for  storage  of  the  public  property  at  Great  Falls  or 
for  cement  and  other  materials  required  when  any  work  of  construction 
or  repairs  is  going  on  on  that  division  of  the  aqueduct.  A  storehouse 
is  urgently  needed,  and  I  propose  to  erect  one  about  40  by  20  feet  in 
size,  at  a  cost  of  about  $1,500.  The  Ghesapeake  and  Ohio  Canal  is  now 
in  operation,  and  the  stone  for  the  walls  can  be  cheaply.obtained  from 
the  Ghovernment  quarry  at  Seneca,  a  short  distance  above  the  falls. 

PBOTECTION  OF  THE  CONDUIT  AT  WASTEWEIB  NO.  1. 

The  masonry  at  Wasteweir  Ko.  1,  which  is  at  the  mouth  of  a  tunnel 
outlet  from  the  side  of  Tunnel  No.  1,  near  Great  Falls,  has  never  been 
completed,  and  by  reason  of  this  the  head  of  water  in  the  conduit  can 
not  always  be  maintained  as  high  as  is  necessary.  The  mouth  of  this 
tunnel  outlet  needs  also  a  protection  in  the  form  of  a  heavy  iron  grat- 
iug  against  the  indraft  of  logs  and  other  driftwood  into  the  conduit  in 
fi^hets,  which  endangers  the  conduit  and  the  supply  of  water  to  the 
city.  In  my  inspection  last  year  of  the  interior  of  the  conduit  between 
Great  Falls  and  the  distributing  reservoir  there  was  found  in  the  con- 
duit, below  Wasteweir  No.  1,  a  telegraph  pole  which  must  have  been 
ditbwn  into  Tunnel  No.  1  through  the  side  tunnel  referred  to  during  the 
great  flood  of  1889,  when  the  river  rose  75  feet  at  this  place  and  over- 
flowed the  mouth  of  the  outlet  tunnel.  The  cost  of  this  work  will  be- 
about  $5,000. 

INSEBTINO  AIB  VALVES  AND  BLOW-OFF  VALVES  IN  THE  30-INCH  AND 

36-INOH  MAINS. 

In  respect  of  this  estimate  I  beg  leave  to  quote  from  my  annual  re- 
report  of  1890,  as  follows :  "^ 

It  is  important  that  more  efficient  facilities  be  provided  for  emptying  and  filling 
the  old  mains  in  case  of  accident  and  of  making  connections  from  main  to  main. 

In  either  case  a  section  of  the  main  mnst  be  cut  oat  and  a  new  piece  inserted,  but 
before  this  can  be  done  the  main  valve  at  whatever  distance  on  either  side  must  be 
•hut,  and  the  section  of  the  main  between  these  two  valves,  generaUy  more  than  a 
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railo  long,  ninst  be  emptied  of  its  water.  The  time  required  for  emptying  depemls 
not  only  on  the  the  siz(^  of  the  blow-offs  in  the  vaHeys  crossed  by  the  mains,  but 
also^onthe  sizes  of  the  air  valves  provided  at  tlie  summits,  for  the  water  cannot,  (»f 
^course,  in  any  case  be  gotten  out  of  a  main  any  faster  than  the  air  required  to  take 
its  place  can  be  gotten  in. 

In  making  the  connections  atlffew  Jersey  avenue  and  L  street  between  the  36-incli 
main  and  the  24>inch  by-pass,  on  the  night  of  the  14rth  of  April  last,  more  than  five 
hours  were  consumed  in  freein^:  the  main  of  water,  owing  to  insnflieient  blow-ofis 
and  air  valves  in  the  36-inch  main,  and  the  refilling  of  the  main  after  the  connection 
had  been  ma4le  was  so  much  prolonged  by'the  want  of  proper  valves  for  the  egre*^ 
oi'  the  air  that  it  was  nearly  noon  of  the  next  day  before  the  charging  of  the  main 
was  completed. 

Similar  delays  occurred  at  each  of  the  numerous  coimections  between  the  mains 
that  were  made  after  the  48-inch  main  was  completed,  and  I  was  in  each  case  obligfKl 
in  getting  the  air  into  the  mains  for  emptying  and  out  of  them  for  filling  them  again 
with  water,  to  have  recourse  not  only  to  fire  hydrants,  but  to  th«  service-pipe  spigots 
in  the  houses  in  the  vicinities  of  these  connections. 

These  delays  are  very  expensive,  night  work  costing  about  double  the 
rates  of  day  work,  and  the  danger  in  case  <if  fire  in  the  district  cut 
off  jBrom  its  supply  of  water  is  so  great  that  large  air  valves  and  blow- 
oflf  valves  should  be  placed  on  both  the  30  and  36  inch  mains  as  soon  as 
an  appropriation  can  be  obtained  for  the  purpose.  A  patented  device 
of  wliich  I  have  obtained  the  details  since  the  date  of  the  report  referred 
to  very  much  reduces  the  time  required  for  inserting  these  v^ves,  as 
well  as  their  cost,  and  what  is  very  important,  it  enables  the  work  to 
be  done  while  the  mains  are  under  their  ordinary  pressure.  The  cost 
of  inserting  the  required  blow-off  and  air  valves  in  the  36  and  30  inch 
mains  will  be  about  (6,250. 

REMOVAL  OP  THE  ACCUMULATION  OF  DEPOSITS  PROM  THE  CONDUIT. 

As  stated  elsewhere  in  this  report,  my  inspection  of  the  interior  of  the 
conduit  of  September  1, 1891,  showed  a  great  accumulation  of  sedimen- 
tary deposit  in  the  conduit  throughout  its  entire  length  between  Great 
Falls  and  the  distributing  reservoir,  and  these  deposits  should  be  re- 
moved as  soon  as  money  can  be  obtained  for  the  purpose.  For  the 
reason  that  the  supply  of  water  to  the  city  must  not  be  interrupted,  a 
large  part  of  the  work  must  be  done  at  night.  It  will  therefore  be  a 
tedious  and  expensive  operation,  and  it  can  not  be  accomplished  by 
means  of  the  small  annual  appropriations  for  maintenance  and  repair, 
except  it  be  done  little  by  little  each  year,  and  then  only  by  omitting 
other  necessary  work.  I  include  an  item  of  $14,000  for  the  removal  of 
the  deposits  in  the  conduit,  and  this,  if  granted,  would  enable  the  entire 
conduit  to  be  thoroughly  cleaned  out  in  one  year. 

REBUILDING  THE  BRIDGE  OVER  THE  SPILLWAY  AT  THE  RECEIVING 

RESERVOIR. 

The  Conduit  Eoad  Bridge  over  the  spillway  at  the  receiving  reser- 
voir and  just  beyond  the  District  line,  is  a  wooden  bridge  on  trestles 
which  was  built  many  years  ago,  and  is  much  decayed.  The  travel 
over  the  bridge  is  very  heavy,  and  in  order  to  prevent  accidents,  fre- 
quent repairs  jire  necessary. 

It  should  be  replaced  by  a  masonry  bridge,  and  I  include  an  estimate 
of  $18,000  for  it  in  my  annujil  estimates. 

DEEPENING  THE  DISTRIBUTING  RESERVOIR. 

The  present  bottom  of  the  distributing  reservoir  being  at  reference 
135  above  the  aqueduct  datum,  and  the  flow  line  of  the  reservoir  being 
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at  reference  146  above  this  datum,  the  available  depth  of  water  is  11 
feet. 

It  has  often  been  recommended  in  former  annual  reports  that  the 
depth  be  increased  13  feet,  or  to  reference  122,  the  d^pth  of  the  axes 
of  the  four  48-inch  connections  between  the  screen  house  and  the  gate 
chamber. 

This  would  increase  the  storage  c«apacity  of  the  reservoir  from  about 
170,000,000  gallons  to  about  290,000,000  gallons,  and  add  to  the  coolness 
of  the  water  and  also  to  its  purity,  for,  unlike  the  receiving  reservoir, 
which  is  nearly  surrounded  by  woods,  the  distributing  reservoir  is  lull}^ 
exiwsed  to  winds,  a«id  the  waves  are  sometimes  so  great  as  to  disturb 
the  bottom  and  make  the  water  roily. 

Should  this  be  done  bermes  of  10  feet  in  width  should  be  left  at  the 
foot  of  the  present  slope  walls  protecting  the  sides  of  the  reservoir,  the 
top^of  these  bermas  should  be  paved,  and  the  deepened  portions  of  the 
sides  should  be  protected  by  slope  walls  of  dry-rubble  masonry  12  inches 
thic^k,  laid  on  a  broken-stone  lining  6  inches  thick. 

I  estimate  tiie  cost  of  the  work  at  $290,000  in  round  numbers,  aa 
follows:  ~  ' 

580,000  cubic  yards  of  excavation,  at  35  cents $203,  OOO 

10,500  cubic  yards  of  nibble-slope  wall,  at  $4.50 47, 250 

5,300  cubic  yards  of  broken^stone  lining,  at  $2.50 13, 250 

Total .'.     263,500 

Add  10  per  cent  for  contingencies 26,350 


289,850 

I  consider  the  work  of  deepening  this  reservoir  to  be  of  very  great 
importance  for  the  reasons  given,  and  it  should  be  done  as  soon  as 
a])propriations  can  be  obtained  for  it,  but  as  the  improvement  of  the 
quality  of  the  aqueduct  water,  the  increase  of  storage  capacity  above 
the  heads  of  our  mains,  the  protection  of  the  aqueduct,  and  other  works 
herein  mentioned  are  of  more  importance  at  this  time,  I  have  not  in- 
cluded it  in  the  estimates  for  the  next  fiscal  year.* 

EAISINa  THE  HEiaHT  OP  THE  DAM  AT  GREAT  FALLS. 

I  found  during  the  very  low  stage  of  the  Potomac  last  summer  that 
the  height  of  the  dam  at  Great  Falls  is  not  suflScient  at  the  lowest 
stages  of  the  river  to  keep  the  conduit  ftill  at  its  head,  or  to  enable  it 
to  deliver  as  much  water  as  is  pow  consumed  and  wasted  in  the  city, 
and  at  the  same  time  keep  up  the  head  in  the  mains  at  the  distributing^ 
reservoir  to  146  feet  above  datum,  which  is  necessary  for  the  supply  by 
gravity  of  the  high  northern  portions  of  the  city  and  of  Capitol  Hill. 
The  only  remedy  for  this  deficiency,  if  it  should  continue,  and  it  is  one 
that  should  be  made  before  any  further  steps  are  taken  for  Increasing 
the  supply  Ifrom  the  distributing  reservoir  by  the  tunnel  to  the  new 
reservoir  near  Howard  University,  or  by  a  new  main  leading  directly 
to  the  city,  neither  of  which  is  now  necessary  by  reason  of  the  laying 

*  The  late  Gen.  Meigs,  in  one  of  hiB  frequent  notes  respecting  tbe  aquednct,  in 
which,  up  to  his  death  on  the  2d  of  January  last^  he  continued  to  retain  the  deepest 
interest}  called  mj  attention  to  the  care  that  would  be  required  whenever  the  dis- 
tributing reservoir  is  deepened,  not  to  cause  leal^s  by  uncovering  and  cutting  into  ' 
the  uptiited  and  more  or  less  dislocated  gneiss  formation  that  he  found  to  underlio 
eome  portions  of  the  reservoir. 
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of  the  48-inch  main^  is  the  raising  the  height  of  the  dam.    The  follow- 
ing is  an  estimate  of  the  cost  of  the  work : 

2^134  cubic  yards  of  stone  masonry,  at  $35 $74,090 

3,333  cubic  yards  of/lprap,  at  $2 6,666 

Damages  on  account  of  flooding  of  land  and  other  damages 12,  COO 

•    Total 98,356 

Add  10  per  cent  for  contingencies 9,335 

102, 691 

This  is  a  work  that  will  doubtless  soon  have  to  be  done,  bat  there 
are  so  many  things  that  are  immediately  necessary,  I  do  not  inelnde  an 
estimate  for  it  in  the  estimates  for  the  next  fiscal  year.* 

DESIRED    PROVISION    IN    RESPECT     OF     APPROPRIATIONS    FOR  TH£ 

AQUEDUCT. 

Appropriations  for  the  acjtaeduct  are  now  fiscal  year  appropriations, 
and  their  availabDity  terminates  on  'the  30th  of  June  of  each  year. 
Whenever  appropriations  are  ddayed  there  is  liable  to  be  a  time  in  tibe 
early  part  of  every  other  fiscal  year  during  which^  should  a  break  occur 
in  a  main  either  in  the  city  or  in  the  country  this  side  of  the  distribut- 
ing reservoir  or  in  the  conduit,  or  should  any  disaster  occur  at  the  res- 
ervoirs or  at  Great  Falls  there  is  no  money  available  for  repairs. 

If  the  appropriations  for  the  aqueduct  should  be  made  available  until 
expended  some  of  the  less  urgent  repairs  toward  the  end  of  the  year 
•  could  be  postponed  until  the  next  appropriation  should  become  availa- 
ble, so  that  there  would  always  be  money  in  hand  for  repairing  breaks 
in  the  mains  or  other  works  of  repair. 

A  leak  in  one  of  the  city's  old  and  decayed  street  mains  or  in  one  of 
the  hundreds  of  small  service  pipes  that  cross  the  route  of  tiie  48-indi 
main,  for  instance,  by  undermining  it  may  cause  it  to  bieak*and  the 
quantity  of  water  that  would  be  discharged  on  the  street,  especially  in 
the  low  levels  of  the  route,  would  be  so  enormous  that  the  property 
and  even  the  lives  of  citizens  in  the  vicinity  of  the  break  might  be 
endangered.t 

And  in  case  of  appropriations  for  specific  works  like  those  I  have  • 
recommended  it  is  sometimes  not  advantageous,  either  in  respect  of 
economy  or  the  quality  of  the  work,  to  oblige  the  work  to  be  fully  com- 
pletiCd  at  the  end  of  the  fiscal  year. 

Sometimes,  by  rea<son  of  the  late  date  at  which  appropriations  be- 
come available,  or  of  the  weather,  or  of  the  condition  of  the  river,  the 
work  caii  not  be  fiiUy  completed  within  this  time  without  hurrying  it 

*  The  increase  of  height  for  which  this  estimate  is  made  is  2.5  feet,  which  woald 
raise  tlie  dam  to  reference  (150.5).  This  wonld  be  required  in  order  to  enable  the 
river  when  at  its  summer  flow  of,  say,  6  inches  over  the  dam  to  compldiBly  fill  the 
conduit  at  its  head.  I  find  among  the  interesting  and  instructive  notes  tiiat  I  re- 
ceived from  the  late  Gen.  Meiffs  and  have  carefully  filed  for  the  informatiaii  of  the 
officers  in  charge  of  the  aqueduct,  one  dated  March  1, 1891,  of  which  the  following 
is  an  extract :  **  The  original  design  was  to  set  the  lip  of  the  dam  at  the  Qreat  Falls 
at  the  height  of  150  feet  above  tide,  for  which  height  all  theprofiles and  wtsteweirs 
were  built.  The  back  filling  over  the  conduit  would  now  auow  a  height  of  water 
some  2  feet  higher  than  the  dam  to  flow  safely  through  the  oondnit,  and,  if  needed, 
another  foot  or  two  and  corresponding  widening  of  the  embankments  wonld  fit  the 
a(|ueduct  to  convey,  with  increased  height  of  dam  lip,  a  very  much  increased  flow 
ot  water  to  the  city." 

t  The  internal  pressure  on  our  mains  at  some  portions  of  their  routes  is  abeut  43 
pounds  to  the  square  inch.  This  great  pressure  will  be  better  appreciated  if  it  be 
stated  that  it  is  nearly  40  tons  to  tiie  running  foot  of  48-inoh  main. 
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SO  much  as  to  be  detrimental  to  the  interests  of  the  Governmtot.  I  do 
not  know  of  any  appropriations  that  more  require  to  be  made  available 
antil  expended,  like  appropriations  for  river  and  harbor  improvements^ 
than  appropriations  for  the  Washington  Aqueduct.*  I  urgently  rec- 
ommend, therefore,  that  it  be  done,  and  that  the  following  clause  be 
attached  to  the  next  appropriations  for  the  aqueduct  and  be  made  to 
operate  on  all  future  appropriations  for  it. 

Provided,  That  the  appropriations  for  the  Washington  Aqueduct  for  the  liscal  year 
eudine  June  30, 1894,  and  tnereaftier  until  otherwise  provided  by  law,  shall  not  be 
oonsi&red  as  fiscal-year  appropriations.  « 

DESIRED  INCREASE  IN  THE  ANNUAL  APPROPRIATION  FOR  IHAINTB- 
NANCB,  PRESERVATION,  AND  REPApt  OF  THE  AQUEDUCT,  AND  THE 
RESERVOIRS,  MAINS,  ROADS,  ETC.,  CONNECTED  THEREWITH. 

While  works  that  have  cost  $565,000  have  recently  been  added  to 
the  aqueduct  system  by  the  laying  of  more  thah  8  miles  of  48-inch  and 
other  large  water  mains  under  the  act  of  March  2, 1889,  with  their 
numerous  valve  chambers,  main  valves,  air  valves,  blow-off  valves,  and 
oth^  adjuncts,  all  of  which  have  to  be  carefully  watched  and  kept  in 
repair,  there  has  been  no  increase  in  the  appropriation  for  maintenance 
and  repair  of  the  aqueduct. 

It  has  been  for  many  years  and  is  now  $dO,00(K  and  it  proves  entirely 
inadequate  for  keeping  in  repair  the  long  line  or  works,  including  the 
dam  at  Great  Falls,  the  conduit,  the  Gonduit  road  (which  is  pav^  for 
the  protection  of  the  conduit),  the  reservoirs,  the  gatehouses,  the  fences 
of  the  aqueduct  and  Conduit  road  lands,  the  dwellings  of  the  watchmen 
of  the  different  divisions,  and  the  more  than  20  miles  of  trunk  mains 
in  the  city  supplying  the  distributing  system  of  the  District  of  Colum- 
bia, besides  paying  the  salaries  of  the  watchmen  and  othei:  employes. 

Twenty -one  thousand  dollars  was  asked  for  in  my  last  annufd  esti* 
mates,  and  it  is  again  asked  for.  It  is  not  a  large  sum  tq  provide  for  the 
annual  maintenance  and  repairs  of  works  that  have  cost  more  than 
$4,000,000,  and  I  could  expend  much  more  in  works  of  preservation  and 
repair  that  would  be  for  the  best  interests  of  the  Government. 

The  height  of  water  on  the  dam  at  Great  Falls  varied  during  the  year 
from  a  minimum  of  0.6  foot  on  September  26,  27.  28,  29,  30,  October 
1,  2,  3,  4,  6,  6,  7,  8,  9, 10, 19,  and  20, 1891,  to  a  maximum  of  3.5  feet  on 
January  16,  and  M^ch  10, 1892. 

Sui)erinteBdent  E.  0.  amead,  Chief  Clerk  Simon  Newton,  Valve- 
tender  and  Machinist  Thomas  Ferguson,  and  the  other  employes  of  the 

*  Even  when,  in  the  cases  of  dela^  in  the  passase  of  the  regular  appropriation 
bills,  temporary  provisions  are  made  for  the  expenaitnres  of  the  Government,  con- 
siderable lengths  of  time  after  the  beginning  of  the  fiscal  year  elapse  before  offloiil 
information  (which  only  would  warrant  expenditures  under  these  provisions  of  law) 
reaches  disbursing  officers.  • 

On  this  8th  of  July,  1892,  in  blowing  off  the  90-inch  main  at  Foundry  Branch,  the 
heavy  bronze  sleeve  through  which  the  valve  stem  works  was  badly  fractured,  so 
that  the  valve  can  not  be  moved  until  a  new  sleeve  be  cast  and  turned  at  some  foun- 
dry. The  regnl^  appropriation  bill  has  not  yet  been  passed  by  Congress.  I  have 
only  information  irom  newspapers  that  any  temporary  provisions  have  been  made 
for  the  expenditures  of  the  Government  and  I  have  no  money  to  my  credit  for  the 
repair  of  the  valve. 

Fortunately  the  valve  happened  to  be  shut  at  the  instant  when  the  accident  oc- 
curred, and  is  now  shut,  else  it  would  have  wasted  into  the  Potomac  the  water  in 
the  distributing  reservoir  at  the  rate  of  about  2,000,000  gallons  per  hour  at  a  time 
when,  on  account  of  the  low  stage  of  water  in  the  river,  we  have  none  whatever  to 
spare* 
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aquedaet  have  been  faithful  in  the  2>erformance  of  their  respcNisible 
dntien.  Mr.  Thomas  Sullivan,  ]^Ir.  John  Halloran,  and  Mr.  Daniel  Har- 
ring^in,  for  many  years  watchmen  fi^atekeepers  at  Great  Falls  and  at 
the  receiving  and  distributing  reservoirs,  in  addition  to  their  other 
dpties,  have  skillfully  and  energetically  acted  as  foremen  of  laborers 
engaged  on  the  works  of  repair. 

Money  statement 

July  1,  lS9t.  balance  unexpended ^ $23,914.25 

JnnedO,li!l92,  amount  expended  during  fiscal  year 21,70&.74 

July  1,1802,  balance  unexpended -    2,238.51 

July  1, 1892,  outstanding  fyibilitieu r 2,238.51 

ESTIMATES. 

The  estimates  of  appropriations  that  should  be  made  for  the  year 
ending  June  30, 1894,  are  as  follows,  and  I  urgently  recommend  that 
the  x^rovision  of  law  suggested  in  this  report  be  attached  to  the  next 
appropriations,  for  the  reasons  stated: 

For  improving  the  receivinfi^  reaerroir  by  the  works  required  for  euttins  off 
the  (iraina^e  into  it  of  polluted  water  and  sewerage  from  the  surroundinff 
country ;  lor  the  pnrchase  or  condemnation  of  the  small  amount  of  land 
rer[uir()d  for  the  purpose,  and  for  the  excavation  necessary  at  the  head  of 

the  reservoir $150, 000 

For  imnroving  the  receiving  reservoir  by  deepening  its  margins  and  protect- 
ing them  by  slope  walls 140, 625 

?^or  To  wirring  the  height  of  the  cross  dam  at  the  distributing  reservoir 12, 500 

For  protecting  the  inlet  to  the  aqueduct  at  Great  Falls 5,000 

For  extending  the  outlet  of  Wasteweir  ^o.3 2,500 

For  purchase  or  condemnation  of  a  site  for  a  storage  yard 10, 000 

For  cleaning  out  the  distributing  reservoir 13, 825 

For  widening  and  deepening  the  spillway  at  the  receiving  reservoir 2, 000 

For  repavlng  Griffith  Park  and  Cabin  John  bridges 5, 000 

For  storehouse  at  Great  Falls : 1, 500 

For  protecting  the  Conduit  at  Wasteweir  No.  1,  near  Great  Falls 5, 000 

For  inserting   air  valves  and  blow-off  valves  in  the  36-inch  and  90-inch 

mains S,230 

For  removing  the  accumulation  of  deposits  in  the  conduit 14, 000 

For  rebuilding  the  bridge  over  the  spillway  at  the  Beceiying  reservoir 18,  OOO 

For  maintenance  and  repairs  of  the  aqueduct,  and  the'  reservoirs,  mains, 

roads,  etc.,  connected  therewith 21, 000 
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Condition  of  water  at  Great  Falh,  reeeirinff  renervoiry  and  distributing  reservoir,  and  height 
of  water  over  dam  at  Great  Falls,  for  eadi  daif  in  the  year. 
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Condition  of  water  at  Great  Falls ^  receiving  reserroir,  and  distributing  resercoir,  and  height 
of  water  over  dam  at  Great  Falls,  for  ea^h  day  in  th*  yenr — Continued. 
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2.30 
3.10 
2.80 
2.30 
2.00 
1.70 
1.70 
1.50 


-a 

t 


^30 

be    ^ 

>  o  fl 
®  ui  P 


3  U 


c  « 
iV. 


bC 


C3 

o 


O 


35 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
15 
36 
36 
36 

k 

21 

33 

26 

26 

3 

8 

4 

6 

13 

1 

4 

13 

16 

22 


May,  1892. 


25 

19 

26 

23 

26 

30 

26 

36 

28 

36 

33 

36 

36 

36 

36 

36 

36 

86 

36 

36 

36 

36 

36 

36 

36 

36 

36 

36 

36 

36 

36 

36 

30 

17 

29 

15 

36 

14 

36 

19 

36 

26 

36 

36 

36 

86 

36 

36 

36 

30 

36 

30 

3 

15 

2 

9 

2 

5 

3 

8 

3 

9 

1.50 
1.40 
1.30 
1.80 
1.30 
1.20 
1.20 
1.20 
1.10 
1.10 
(*) 
(*) 
(*) 
1.00 
1.10 
1.10 
1.10 
1.00 
1.00 
1.10 
1.20 
1.40 
1.50 
1.50 

(*) 
(*) 
(*) 
1.20 
1.20 
1.20 
1.20 


Condition  of 
wat*»r. 


=3 


ee 

£ 
o 


sa 


I 


be    ZSiS  M-^ 
5  ®  o' 


peg 


I- 


June,  1892. 


26 

4 

14 

5 

4 

23 

21 

5 

36 

25 

8 

36 

27 

11 

26 

15 

8 

36 

2 
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36 

3 

8 

18 

5 

5 

12 

2 

4 

12 

2 

4 

8 

2 

4 

8 

3 

6 

5 

3 

5 

4 

5 

6 

6 

8 

8 

7 

0 

14 

5 

17 

14 

11 

15 

14 

17 

15 

18 

24 

25 

27 

25 

14 

34 

11 

34 

9 

22 

9 

36 

8 

36 

8 

36 

8 

36 

8 

3 

36 

7 

1.20 

1.3() 

1.20 

1.20 

1.20 

(*) 

(•) 

(*) 

1.20 

1.70 

2.00 

1.70 

l.CO 

(*) 
(*) 
1.10 

1.10 
1.00 
l.W» 
1.10 
l.'M 

l.-'W 
1. 20 
1.10 
l.W 
.00 
1.0<) 
l.iH) 
1.00 


*  Water  shut  off  from  conduit  and  the  ^ange  could  not  bo  read  on  these  days. 

Number  of  days  during  tJie  fiscal  year  189 1- 92,  on  which  the  water  was  clear  or  turbid  at 

the  places  indicated. 


Place. 


Great  Falls 

Receivinjj  reservoir 

Distxibuting  reservoir 


Clear. 


140 
191 
178 


tu?bid:    Turbid.    ^^^^^A. 


41 

41 
.34 


46 
07 
70 


139 
67 
Si 


Note ^In  determining  the  condition  of  the  water  a  metallic  tnbe  witli  glass  ends  is  used.    Thi«  li* 

filled  with  water,  and  ttie  distance  at  which  a  ball  immersed  in  the  water  can  be  seen  from  one  of  tbe 
ends  is  notod.  VVhon  it  can  Ji>e  seen  at  a  diHtance  of  from  22  to  36  inches,  inclusive,  it  is  considered 
clear:  from  15  to  21  inches,  slightly  turbid;  from  8  to  14  inches,  turbid,  and  from  0  to  7  inches,  very 
turbid. 
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Appropriations  made  for  the  Jl'ashington  Aqneduot,  with  the  dates  of  acts  for  the  same. 


Date. 

Amount. 

Date. 

Amount. 

Date. 

Amount. 

September  30, 1850 . . . 

August  31, 1852  a 

March  3, 1853.. .:.... 
March  3,  1865 

$500 
5,0G0 
100,000 
250,000 
250, 000 
1,  (KM),  000 
800,  000 
500,000 
150,000 

March  3. 1860 

July  15, 18706 

March  3, 1871 

June  10,1872 

January  23, 1873 

March  5, 1873  f 

June  23, 1874  rf 

March  3, 1875  

Jiilv31.187fl 

$25,000 
120,822 
114. 196 
70,565 
14,000 
43,600 
36,400 
26.000 
22,000 
15,000 
15. 000 
20,000 
20,000 

March  3, 1881 

July  1, 1882  j7 

March  3.1883 

July  5.1884 

$20,000 
20. 000 
20.000 
20.000 

Auj;u8t  18.1856 

March  3. 1857 

February  25,  1885... 
July  9,  1886 

20,000 
20,000 

June  12, 1858 

June  25, 1860 

.Tnlv  4.186i 

March  3, 1887 

July  18,1888/4 

March  2, 1889  i 

August  6, 1890  j 

March  3, 1891 

Total 

20,000 
20. 000 
20.000 

Jnlv28, 1866 

142, 584      Marr.h  3. 1877 

25.500 

December  20, 1886 

March  2,1867 

Julv25, 1868 

12,000 
20,000 
52,500 

June  20, 1878 

March  3, 1879  #! 

June  4, 1880/ 

20.000 

4, 050. 657 

NOTR.— Revertei!  to  the  Treasury:  (a)  $2.81.  (6)  $46.25.  (c)  $560.87,  (d)  35  cent*,  (e)  $1,100.87,  (/) 
$381.06,  (p)  $1,354.17,  (h)  $2,266.34,  ({^$4.12.  (;')  $5,500:  iotal  $11,225.84.  This  sum  belnfT  deducted  from 
the  total  amount  appropriat^Ml  shows  the  amount  ($4,039,431.16)  expended  to  Jane  30, 1892.  Since  1878 
one-half  the  amounts  appropriated  have  been  contributed  by  the  United  Statea  and  the  other  half 
by  the  District  of  Columbia. 


A  A  A  2. 

WATER  SUPPLY,  DISTRICT  OF  COLUMBIA. 
THE  48  INCH  MAIN. 

The  work  of  laying  the  48-inch  main,  for  which  $575,000  was  appro- 
priated by  the  act  of  March  2, 1889,  the  layinp:  the  30-inch  mains  in  East 
Capitol  street  and  in  New  Jersey  avenue  NW.,  and  the  24-inch  mains 
in  Eleventh  street  NW.,  in  K  street  NE.,  and  in  Eighteenth  street 
NW.,  which  were  done  by  means  of  the  same  appropriation,  4iad  been 
completed  at  the  close  of  the  last  fiscal  year. 

The  remainder  of  the  appropriation,  amounting  to  $10,669.91,  remain- 
ing in  my  hands,  was  turned  into  the  Treasury  on  the  9th  of  Septem- 
ber, 1891. 

On  the  16th  of  Aijril,  1892,  by  direction  of  the  Chief  of  Engineers,  I 
made  a  report  on  House  bill  No.  2834,  Fifty-second  Congress,  first  ses- 
sion, being  "A  bill  to  reimburse  tlie  Mellert  Foundry  and  Machine  Com- 
pany for  money  retained  by  the  United  States  for  failure  to  complete  a 
contract  within  a  specified  time." 

Money  statement, 

July  1,  1891,  balance  unexpended $10, 866. 58 

June  5K),  1892,  amount  expended  during  iiscal  year 196. 67 

July  1,  1892,  balance  unexpended 10, 669. 91 

July  1,  1892,  outstanding  liabilities 81. 40 

July  1,  1892,  balance  available 10, 588. 51 

It  should  be  remarked  that  the  outstanding  liabilities  on  account  of 
this  appropriation  are  for  services  and  for  telegraphing  that  can  not 
now  be  paid,  for  the  reason,  in  the  first  case,  that  the  men  have  never 
presented  themselves  and  can  not  be  found,  and,  in  the  second  case,  by 
reason  of  the  suspension  of  the  payment  of  bills  for  telegraphing  on  the 
public  service.  These  liabilities  when  paid  will  have  to  be  settled  at 
the  Treasury  Department. 

As  far  as  can  be  foreseen  the  available  remainder  of  the  appropria- 
tion will  not  be  required  for  future  expenditure. 
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AAA  3. 

INCRKASING    THE    WATEK  SUPPLY    OF  WASHINGTON,    DISTRICT  OF  * 

COLUMBIA. 

This  work  was  commenced  under  an  appropriation  made  in  the  act 
of  Congress  approved  July  15, 1882. 

The  plan  consisted  of  raising  the  dam  in  thd  Maryland  channel  at  the 
Great  Falls  of  the  Potomac  to  an  elevation  of  148  feet  above  mean  tide 
at  the  Washington  navy-yard  and  its  ext^ension  at  that  height  across 
Conns  Island  and  the  Virginia  Channel  of  the  riv^r;  extending  the 
Washington  Aqueduct  from  the  distributing  reservoir  above  George: 
town  to  the  site  selected  for  the  neir  reservoir  near  Howard  University 
by  a  tunnel  20,696.3  feet  long;  constructing  at  the  tunnel  outlet  a  new 
reservoir  of  about  300,000,S()0  gallons  capacity,  and  connecting  this 
reservoir  by  a  new  line  of  large  mains  with  the  existing  system  of  water 
mains  in  the  city  of  Washington. 

All  operations  on  this  project  are  suspended,  and  no  work  has  been 
done  under  it  during  the  year. 

The  work  of  replacing  the  decayed  timber  linings  of  the  upper  por- 
tions of  the  tunnel  shafts,  which  was  in  operation  at  the  close  of  tk^ 
last  fiscal  year,  was  continued,  and  completed  early  in  the  year.  The 
work  consisted  in  making  an  entirely  new  lining  of  ttie  beat  quality  of 
Georgia  pine,  extending  either  from  the  surface  of  the  rock,  as  at 
Foundry  Branch  shaft  (which  was  completed  in  the  previous  fiscal 
year),  and  Ghamplain  avenue  shaft,  or  from  the  top  of  the  brick  lining 
that  had  been  carried  at  the  Howard  University  shaft  to  within  about 
20  feet  of  the  surface  of  the  ground.  At  Foundry  Branch  shaft  the 
new  lining  was  of  3-inch  plank  set  behind  horizontal  frames  of  10  by  12- 
inch  timbers  2  feet  apart.  At  Champlain  Avenue  and  Howard  Uni- 
versity shafts  the  lining  was  built  solid  of  10  by  12  inch  timbers. 

The  interior  stone  lining,  "  pitching,"  of  the  new  reservoir  near  How- 
ard University  having  been  considerably  injured  by  drainage  water  from 
ground  around  the  reservoir,  which  found  its  way  to  the  bottom  of  the 
reservoir  under  the  stone  and  undermined  it,  it  was  found  necessary 
to  cut  off  these  streams,  and  several  small  retaining  walls  were  built  to 
prevent  further  damage.  About  716  square  yards  of  the  stone  lining 
of  the  reservoir  which  had  sunk  from  the  washing  outofthe  sand  under 
it  was  repaired.  A  guard  strainer,  6  feet  square,  composed  of  2-iuch 
Georgia-pine  plank,  was  built  around  the  inlet  mouth  of  the  12-inch 
drain  under  the  dam  to  prevent  apossible  disastrous  obstruction  of  this 
drain.  A  masonry  wing  wall  was  built  on  each  side  of  the  mouth  of  the 
great  sewer  which  passes  around  this  reservoir  for  its  protection,  and 
the  earth  which  had  been  washed  away  was  refilled  back  of  the  wall 
and  over  the  sewer. 

On  February  20  I  made  a  report  on  Senate  resolution  of  February 
16, 1892,  inquiring  into  the  expediency  of  completing  and  testing  the 
Aqueduct  Tunnel,  and  the  report  was  printed  in  Senate  Keport  No.  313, 
Fifty-second  Congress,  first  session. 

On  May  25,  in  compliance  with  the  directions  of  the  Chief  of  Engi- 
neers, I  made  a  report  on  Senate  bill  No.  3121,  Fifty-second  Congress, 
first  session,  being  "A  bill  to  amend  an  act  approved  July  15, 1882, 
entitled  ^An  act  to  increase  the  water  supply  of  the  city  of  Washing- 
ton, and  for  other  purposes  j'"  the  object  of  the  bill  being  to  enable 
the  Attorney-General  and  the  Secretary  of  War  to  obtain  a  title  for  the 
United  States,  by  right  of  eminent  domain  or  otherwise,  to  such  land 
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and  water  rights  at  and  above  Great  Falls  as  they  may  deem  neces- 
sary for  the -present  and  future  supply  for  the  District  of  Columbia. 

A  watchman  has  been  employed  during  the  year  at  the  new  reservoir. 
His  duties  have  included  the  guarding  the  stone  at  the  mouth  of  all  the 
shafts,  except  the  one  at  Foundry  Branch,  which  is  under  the  care  of 
the  watchman  at  the  distributing  reservoir. 

The  following  is  a  list  of  the  appropriations  for  this  work,  with  date 
of  act  for  the  same: 

July  15, 1882 $1,485,279.30 

July  7, 1884 87,500.00 

Varoli3,1885 87,500.00 

Mar/Bh  26, 1886 5,000.00 

August  4, 1886 555,000.00 

March  30, 1888 355,000.00 

.     Total 2,575,279.30 

Money  statement. 


Title  of  appropriation. 


Land  to  extend  aqueduct 

SztenBlon  of  aqueduct 

Hain  connectione 

Laud  for  reservoir 

Constructing  reaer\'oir  and  gatehouse. 
Water  rights  and  land  to  extend  dam  at 

Great  Falls 

Completion  and  extension   of  dam  at 

Great  Falls 

^gerega,t» 


July  1, 1891, 

balance  nn. 

expended. 


#24,930.49 

273,967.34 

1, 989. 18 

173.00 

83,184.81 

44,882.04 

4, 665. 52 


433, 792. 47 


Juno  30, 
1892, 

amount  ex- 
pended 

during  fis- 
cal year. 


#1,863.45 


1,603.49 


3,466.94 


July  1.1892, 
balance  un- 
expended. 


$24,930.49 

272, 103. 89 

1,969.18 

173.09 

81,581.32 

44,882.04 

4,665.52 


430,325.53 


July  1, 1893, 
outstand- 
ing lia. 
bilitiea. 


$146. 08 


July  1,1892, 

balance 
availAble. 


#24,930.49 

272,103.89 

1,989.18 

173.09 

81,436.24 

44,882.01 

4,665.52 


140.08 


430,179.45 


No  estimate  for  further  appropriation  is  submitted. 


A  A  A  4. 

ERECTION  OF  FISHWAYS  AT  GREAT  FALLS. 


At  the  commencement  of  the  fiscal  year  operations  were  in  progress 
under  the  contract  entered  into  June  9,  1891,  with  Isaac  H.  Hathaway, 
of  Philadelphia,  Pa.,  for  the  construction  of  fishways  at  Great  Falls, 
the  plan  and  specifications  for  which  had  been  prepared  by  the  Com- 
missioner of  Fish  and  Fisheries,  as  contemplated  by  the  act  making 
appropriations  for  the  same. 

By  direction  of  the  Secretary  of  War  the  engineer  officer  in  charge 
is  held'respousible  only  for  the  proper  protection  of  the  Aqueduct  Dam 
at  Great  Falls  and  for  the  disbursement  of  the  funds  appropriated. 

The  Commissioner  of  Fish  and  Fisheries,  having  discovered  that  his 
plans  for  section  6  of  the  fishways  were  not  adapted  to  the  site  of  the 
work,  new  plans  and  specifications  were  prepared  by  him  for  this  sec- 
tion, and  on  the  10th  of  September  a  supplemental  contract  was  en- 
tered into  with  the  contractor  for  the  work  under  the  new  plans  for 
section  6. 
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By  the  terms  of  the  contract  the  work  was  to  have  been  completed 
before  December  12,  1891,  but  the  contractor,  finding  that  this  would 
be  impracticable,  asked  for  an  extension  of  time  to  July  1, 1892,  and 
this  was  granted  him,  the  additional  expense  to  the  United  States  by 
reason  of  such  extension  being  deducted  on  final  settlement,  as  provided 
for  in  the  contract. 

By  reason  of  the  uncertainties  as  to  the  amounts  of  excavation,  con- 
crete, and  riprap  work  that  would  be  found  to  be  required  to  completely 
finish  sections  4,  5,  and  6  of  the  fish  ways,  and  of  a  'doubt  whether  all 
of  this  work  and  the  superstructure  of  section  4  could  be  complet;ed,  as 
was  greatly  to  be  desb^ed,  before  the  next  spring  freshets,  with  the  ap- 
propriation available  for  the  fish  ways  after  paying  the  contra<jtor  the 
amount  then  due  him  (the  contract  provided  that  the  excavation^  the 
concrete,  and  the  riprap  was  to  be  done  at  rates  per  cubic  yard),  it  was 
deemed  advisable  to  enter  into  a  supplemental  contract  with  the  con- 
tractor to  completely  finish  section  4  and  to  finish  all  the  work  remain- 
ing to  be  done  on  sections  5  and  6  at  a  lump  sum  which  was  within 
the  amount  of  the  appropriation  remaining  available.  This  agreement 
was  entered  into  on  the  22d  of  December,  1891. 

There  remains  to  be  done  sections  1,  2,  and  3  to  complete  the  fish- 
ways,  for  which  the  Commissioner  will  prepare  modified  plans,  and  for 
which  $15,000  Was  included  in  the  estimates  submitted  in  my  last 
annual  report.    This  amount  is  again  Jiubmitted. 

The  appropriations  for  this  work  to  date  are  as  follows: 

Act  of  July  15, 1882 .'. $50,000.00 

Act  of  February  1,  1888 25,000.00 

Total 75,000.00 

Total  disbursements  to  June  30, 1892 74, 952. 11 

Balance  unexpended 47.89 

Money  statement 

July  1, 1891,  balance  unexpended $29. 874. 18 

June  30, 1892,  amount  expended  during  fiscal  year 29, 826. 29 

July  1,  1892,  balance  unexpended 47. 89 

July  1,  1892,  outstanding  liabilities 2. 93 

July  1, 1892,  balance  available 14.96 

(  Amount  ^estimated)  required  for  completion  of  existing  project 1.5, 000. 00 

(  Amount  uiat  can  be  prontably  expended  in  fiscal  y  ear  ending  June  30^  1894    15^  000. 00 
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IMPROVEMENT  AND  CARE  OF  PUBLIC  BUILDINGS  AND  GROUNDS  IN  THE 
DISTRICT  OF  COLUMBIA— WASHINGTON  MONUMENT. 


JKEPOBT  OF  COLONEL  OSWALD.  H.  ERNST,  U,  S.  A,,  OFFICER  IN  CHARGE. 
FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1892, 


Office  op  Public  Buildings  and  Grounds, 

Washington^  D.  0.,  July  9^  1892. 

General:  I  have  the  honor  to  submit  the  following  report  of  opera- 
tions upon  public  buildings  and  grounds  under  the  Chief  of  Engineers 
in  the  District  of  Columbia,  including  the  care  and  maintenance  of  the 
Washington  Monument,  during  the  fiscal  year  ending  June  30, 1892; 

MAINTENANCE  OF  IMPROVED  PARKS. 

Tlie  care  required  to  maintain  the  various  improved  parks  and  park 
places  in  good  condition  has  been  extended  during  the  year.  The  opera- 
tions have  consisted  in  mowing  and  raking  lawns  and  destroying  weed 
growth  upon  them;  scuffling,  raking,  repairing,  and  rolling  gravel 
walks  and  roads  and  edging  their  margins;  cleaning  gutters  and  drain 
traps;  pruning  trees  and  shrubs  and  removing  web  caterpillars  and 
bagworras  therefrom;  maintaining  pavements  and  asphalt  roadways 
and  walks  in  a  cleanly  condition,  and  j)lanting,  trimming,  and  caring 
for  flower  beds  and  inclosing  them  with  light  wire  fences.  In  the 
autumn  some  of  the  beds  were  planted  with  chrysanthemums  for  fall 
blooming  and  others  with  early  spring  flowering  bulbs.  In  May  and 
June  the  beds  and  vases  were  stocked  with  flowering  and  ornamen- 
tal foliage  i)lants  for  summer  decoration,  and  water  lilies  were  planted 
in  the  basins  of  fountains. 

GROUNDS  NORTH  OF  THE  EXECUTIVE  MANSION. 

The  wide  roadway  east  of  the  Navy  Department  was  resurfaced  with 
fresh  gravel  and  a  cobblestone  gutter,  172  feet  long  and  3  feet  wide,  was 
laid  along  the  west  side  of  the  roadway  at  its  north  end.  Eepairs  were 
made  to  the  asphalt  pavement  at  the  entrance  to  this  roadway  and  to 
the  asphalt  roailway  ^^d  approaches  thereto,  leading  to  the  north  front 
of  the  mansion.    Th^g^  repairs  covered  an  area  of  83  square  yards. 
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GROUNDS  SOUTH  OF  EXECUTIVE  MANSION. 

The  wide  roadway  south  of  the  State  Department  was  resurfaced 
with  fresh  gravel  where  required.  Six  large  deciduous  trees  and  11 
large  evergreen  trees  were  removed  from  the  thickly  planted  groups  in 
the  southern  end  of  park  and  replanted  in  the  northwest  corner,  and 
22  large  flowering  shrubs  and  7  American  elms  were  also  planted  in  the 
latter  part  of  the  grounds,  the  trees  being  placed  along  the  boundary 
line  on  Seventeenth  street.  The  soil  removed  in  these  plantings  was 
used  in  filling  the  low  ground  around  the  belt  of  trees  which  screens 
the  President's  stable.  Two  large  Japan  maples  were  also  removed 
from  this  park  and  replanted  in  McPherson  Square. 

WASHINGTON  NATIONAL  MONUMENT. 

The  monument  has  been  open  to  visitors  daily,  Sundays  and  holidays 
excepted,  with  the  exception  of  one  and  one-half  days  in  November, 
when  operations  which  were  in  progress  for  the  introduction  of  a  new 
set  of  cables  for  the  elevator  caused  the  blocking  of  the  entrance. 
The  elevator  has  been  run  for  the  accommodation  of  visitors  every  day 
that  the  monument  was  open,  with  the  exception  of  six  days  in  August 
and  three  days  in  April,  when  repairs  were  being  made  to  the  boilers, 
and  nine  days  in  November,  when  the  two  new  cables  were  being  placed 
in  x)osition.  The  new  cables  are  of  steel  wire,  with  hemp  centers,  and  are 
each  1,060  feet  long  and  IJ  inches  in  diameter.  Grooves  in  the  main 
and  vibrating  sheaves  were  turned  out  before  the  new  cables  were 
placed  in  position.  The  old  cables  were  sold  at  public  auction  and  the 
proceeds  deposited  in  the  Treasury.  Monthly  inspections  of  the  eleva- 
tor and  its  machinery  were  made  by  an  agent  of  the  builders,  and  daily 
inspections  of  the  safety  appliances  on  the  elevator  car  were  made  by 
the  employes  at  the  monument  before  starting  to  carry  passengers. 
The  storm  door  and  casing  at  the  entrance  to  the  monument  and  the 
window  frames  at  the  top  were  repainted.  All  of  the  presented  tablets 
in  the  interior  walls  of  the  monument  were  cleaned,  and  the  usual  care 
required  to  maintain  the  interior  of  the  shaft  and  its  surroundings  in 
a  neat  condition  was  extended.  An  apparatus  for  lubricating  the  ele- 
vator guides  and  a  new  sheave  for  governor  rope  of  car  were  placed 
in  position,  a  new  section  placed  in  the  rope,  and  four  compression  oil 
cups  for  lubricating  placed  upon  the  main  bearings  of  elevator  drum. 
Necessary  attention  has  been  bestowed  upon  the  electric-Ught  plant, 
and  three  additional  electric  lamps  have  been  placed  upon  the  lower  floor 
of  the  shaft.  The  electric  lights  have  been  in  operation  every  day  that 
the  monument  was  open,  with  the  exception  of  seven  days  in  July,  one 
in  December,  three  in  April,  and  one-half  day  in  June,  when  repairs  to 
the  dynamo  engine  or  the  boilers  were  in  progress.  On  those  days  the 
,  interior  of  the  monument  was  lighted  by  the  station  oil  lamps  on  the 
landings.  Four  galvanized-iron  ventilators  of  small  size  were  placed 
in  the  roof  of  engine  house,  the  overhead  ironwork  and  pipes  in  engine 
room  repainted  and  a  new  water-pipe  connection  made,  necessary  re- 
pairs made  to  the  dynamo  engine,  and  a  new  drain  valve  placed  on  the 
cylinder  of  elevator  engine.  The  two  boilers  were  thoroughly  cleaned 
twice  during  the  year,  anew  set  of  tubes  placed  in  Boiler  No.  1,  two  new 
arch  plates  placed  in  the  fronts  of  furnaces,  the  bottom  blowpipe  from 
boilers  extended  and  connected  with  sewer,  two  new  seats  placed  on 
safety  valves,  new  packing  placed  on  all  valve  stems,  necessary  repairs 
made  to  the  main  steam  pipe,  and  the  outside  doors  and  casings  of 


AttEKDIX   BBB — ^3?UBLlC   BUILDINGS   AND   GROUNDS.      3387 

boiler  house  repainted.  The  ceilings  and  walls  of  rooms  in  lodge  house 
were  calcimined,  the  woodwork  given  &  coating  of  hard  oil,  and  the 
tin -roof  covering  repaired  and  repainted. 

There  were  156,870  visitors  to  the  top  of  the  shaft  during  the  year, 
of  which  number  108,701  made  the  ascent  in  the' elevator  and  48,109 
by  the  stairway,  making  a  total  of  613,175  persons  who  have  visited 
the  top  since  the  monument  was  opened  to  the  public  on  October  9, 
1888.  Numerous  acts  of  vandalism  occurred  during  the  year,  consist- 
ing principally  in  writing  upon  the  walls  and  chipping  and  defacing 
the  presented  tablets.  Arrests  were  made  whenever  the  perpetrators 
were  detected.  The  most  flagrant  act  of  this  character  was  the  re- 
moval of  three  of  the  four  remaining  silver  letters  from  the  "  Nevada" 
stone.  An  unsuccessful  attempt  was  made  to  remove  the  fourth  letter, 
*  and  to  prevent  that  being  carried  off  also,  it  was  removed  by  the  cus- 
todian and  sent  to  this  office.  During  an  electric  storm  on  June  27, 
1892,  the  monument  was  struck  by  lightning.  The  current  followed 
one  of  the  lightning  conductors  in  the  shaft  (which  are  the  four  hollow 
wrought-iron  Phoenix  columns  standing  in  the  well  of  the  shaft  and 
which  support  the  elevator  machinery  and  guide  the  car)  to  within 
about  20  feet  from  the  floor,  when  it  left  the  conductor  and,  in  the  form 
of  a  ball  of  fire  as  large  as  one's  fist,  struck  an  iron  plate  in  the  floor  of 
the  shaft.  It  then  jumped  to  the  heater  pipe  adjacent  and  continued 
through  to  the  engine  room,  where  the  only  damage  done  was  the  burn- 
ing out  of  two  eleclxio  lamps.  It  also  charged  the  machinery  with 
electricity,  as  the  assistant  steam  engineer,  who  was  in  the  act  of  open- 
ing a  valve  on  the  elevator  engine,  experienced  quite  a  severe  shock, 
but  sustained  no  injury.  Later  (about  5:40  p.  m.)  on  the  same  day  the 
monument  was  struck  a  second  time,  when,  as  reported  by  the  watch- 
men on  duty,  the  current  seemed  to  leave  the  conductor  at  the  same 
place  and  explode  on  the  floor. 

WASHINGTON  MONUMENT  GBOUNDS. 

The  work  of  grading  the  low  grounds  along  B  street  north  was  con- 
tinued during  the  first  half  of  the  year.  About  10  acres  were  rough- 
graded,  completing  the  grading  of  that  portion  of  the  grounds,  exce])t- 
ing  about  half  an  acre  near  Fourteenth  street,  which  was  occupied  by 
gravel  and  stone  piles,  etc.  About  3,500  cubic  yards  of  earth  tilling 
was  received,  without  cost  to  the  United  States,  from  various  persons 
who  found  these  grounds  a  convenient  dumping  place,  and  used  in 
grading.  Of  the  newly  graded  ground  6J  acres  were  sown  down  in 
grass  seed.  About  1,300  cubic  yards  of  soil  was  used  in  surfacing  a 
portion  of  the  ground.  The  low  ground  east  of  the  lodge  house  was 
graded,  surfaced  with  soil,  and  seeded ;  2,825  linear  feet  of  cobblestone 
gutter,  2J  feet  wide,  were  constructed  along  the  margins  of  roadways, 
5  additional  brick  drain  traps  built  and  8  raised  to  proper  grade,  67 
feet  of  6-inch  and  420  feet  of  8-inch  terra  cotta  drain  pipe  laid  to  con- 
nect the  traps  with  main  drains,  and  the  edges  of  the  lawn  surfaces 
bordering  the  new  gutters  sodded.  The  driveway  in  front  of  tlie  lodge, 
and  portions  of  the  new  roadway  north  of  the  monument  were  coated 
with  fresh  gravel,  250  cubic  yards  of  material  being  used  for  the  purpose. 
A  piece  of  roadway  was  constructed  branching  off  from  new  drive  and 
connecting  with  that  entering  from  Fourteenth  street,  near  B  street 
north,  and  a  triang^jlar  piece  of  lawn  surface  formed  thereby  was 
sodded.  A  foot  waj^  jo  feet  wide  was  constructed  from  the  northeast 
comer  of  the  monm^  ^  to  the  entrance  at  Fifteenth  and  B  street  north, 
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and  an  asphalt  pavement  5  feet  wide  and  about  685  feet  long,  covering 
an  area  of  325  sqaare  yards^  laid  on  tlie  center  of  same,  the  space 
on  either  side  being  constructed  with  gravel.  A  board  walk  about  320 
feet  long  was  laid  from  the  terminus  of  this  asphalt^^walk  out  to  the  Fif- 
teenth street  entrance. 

aREENHOTJSES  AND  NURSERY. 

There  are  16  greenhouses  in  the  nursery  grounds,  numbered  from  1 
to  16,  and  covering  an  area  of  24,787  square  feet.  There  are  also  2 
brick  potting  sheds,  9  frame  buildings  used  as  shops  an^  storehouses, 
1  large  lath  hous  eused  for  storing  plants  in  the  summer,  2  open  sheds, 
and  766  feet  of  cold  frames  6  feet  wide.  One  hundred  and  eighteen 
feet  of  the  cold  frame  and  two  of  the  frame  buildings  were  constructed, 
during  the  year.  One  of  the  new  buildings  is  18  by  20  by  25  feet  and 
two  stories  high,  and  will  be  used  as  a  storehouse.  The  other  is  36  feet 
long,  12  feet  wiae,  and  10  feet  high,  and  will  be  used  as  a  storehouse 
and  toolhouse.  The  latter  was  not  quite  completed  at  the  close  of  ti^e 
fiscal  year,  the  work  remaining  to  be  done  consisting  of  covering  ti&e 
ropf  with  tarred  felt  and  glazing  the  window  sashes.  A  frame  building 
which  was  constructed  during  the  previous  year,  but  not  quite  finished, 
was  completed  in  July,  1891,  by  laying  a  wooden  floor  on  the  first  story 
and  shingling  the  south  side  of  roof.  The  entire  superstructure  of  the 
large  palm  house,  22  by  24  by  100  feet,  was  rebuilt  during  the  first  part 
of  the  fiscal  year^  but  during  a  severe  storm  otf  ^N^ovember  23  the  house 
was  blown  down.  The  framework  was  lifted  from  the  brick  walls  and 
carried  a  distance  of  6  feet,  striking  against  the  ends  of  a  range  of 
greenhouses  north  of  the  palm  house;  the  ridge  timbers  broke  where 
jointed  in  center  and  about  40  feet  of  the  roof  fell  in  on  the  plants;  110 
linear  feet  of  the  brick  foundation  wall  was  demolished  and  about  two- 
thirds  of  the  glass  in  the  house  was  broken;  68  small  and  medium-size 
plants  were  totally  destroyed  and  a  number  had  their  foliage  brokeu 
and  bi-uised.  The  work  of  rebuilding  the  house  was  immediately  com- 
menced and  completed  in  December.  Tlie  damage  to  the  other  green- 
houses and  cold  frames  consisted  of  the  breaking  of  about  310  lights  of 
glass,  which  were  replaced.  Necessary  repairs  were  made  to  the  sev- 
eral greenhouses  during  the  year.  In  five  of  the  greenhouses  1,049 
linear  feet  of  old  staging,  from  3  to  4  feet  wide,  was  torn  out  and  re- 
placed by  new  material,  and  repairs  made  to  that  in  other  houses.  The 
flues  of  boilers  and  furnaces  were  opened  and  cleaned,  leaks  in  the 
joints  of  hot-water  pipes  repaired,  and  new  air  vents  put  in  where 
needed;  255  feet  of  new  beading  and  4  new  rafters  were  put  in,  240  feet 
of  6-inch  strips  placed  on  benches,  and  2,674  linear  feet  of  additional 
temporary  shelving  for  plants  put  up.  Kew  doors  were  placed  in  House 
No.  9,  repairs  made  to  the  sashes  in  some  of  the  houses  and  on  cold 
frames,  and  minor  carpentry  repairs  made  as  required.  A  plank  floor 
was  laid  in  one  of  the  potting  sheds,  a  closet  for  storing  tools  built  in 
another,  all  broken  glass  in  the  greenhouses  replaced  by  new,  the  roofs 
of  three  houses  reputtied,  and  8  new  water  tanks  for  the  houses  and  465 
plant  boxes  made.  A  new  frame  was  placed  upon  a  brick  pit  75  feet 
long  and  6  feet  wide,  improvements  made  in  two  water  closets,  and  a  sta- 
tionary wash  basin  pliwjed  in  the  office  and  necessary  water  and  draiu 
pipe  run  for  its  service. 

During  the  autumn  of  189 L  about  6,682  chrysanthemums  were  sent 
out  for  planting  in  the  various  parks.  There  were  planted  in  the  green- 
houses for  winter  bloom  2,076  roses,  367  begonias,  68  rose  geraniums, 
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5^187  carnations,  524  pansies,  153  heliotrope,  176  mignonette,  and  166 
acacias,  a  total  of  8,717  plants ;  and  for  winter  forcing  there  were  potted 
and  boxed  2,076  fineesia,  500  Lilium  Harrissii,  5,220  Koman  hyacinths, 
3,000  tulips,  1,093  Dutch  hyacinths,  2,820  narcissus,  5,000  Convallaria 
majalis,  and  ^WK)  dumps  ot  Astilbe  japonica;  in  all,  21,009.  For  early 
spring  bloom  there  were  planted  500  Lilium  auratum  bulbs,  and  in  t]iQ 
cold  frames  280  hardy  pinks,  560  violets,  and  544  pansies.  There  were 
purchased  during  the  year  736  plants  for  the  greenhouses  and  45,989 
bulbs  for  setting  out  in  the  parks  and  as  stock  for  the  nursery.  During 
the  winter  and  early  spring  months  about  486,493  ornamental  foliage 
and  flowering  plants,  divided  into  49  species  and  359  varieties,  were 
propagated,  nearly  all  of  which  were  set  out  in  the  parks  during  May 
and  June.  In  the  nursery  the  grounds  were  maintained  in  a  neat  and 
cleanly  condition,  attention  bestowed  upon  the  stock  growing  therein, 
and  necessary  transplanting  done  as  required;  210  young  trees  and 
611  shrubs  were  purchased  and  set  out  in  the  nursery  for  acclimation 
before  final  planting  in  the  pubUc  grounds.  During  the  year  110  youug 
trees  and  1,046  shnibs  were  lifted  and  planted  in  various  parks.  There 
were  planted  for  stock  and  summer  bloom  675  clumps  of  Astilbe  japonica, 
725  echeverias,  6,700  carnations^  62  dahlias,  193  geraniums,  48  roses, 
15,210  tuberose  bulbs,  400  gladiolas,  jani  230  chrysanthemums.  The 
hedge  on  the  north  and  east  sides  of  the  grounds  was  trimmed  and  the 
fence  at  the  west  end,  which  was  blown  down  during  a  storm,  was 
repaired,  and  80  additional  feet -of  IJ-inch  water  pipe  laid.  The  con- 
struction of  a  water-lily  pond  or  basin  in  the  nursery,  which  was  com- 
menced in  June,  1891,  was  completed  in  July,  1891.  A  second  pond 
has  been  constructed  during  the  present  year.  It  is  62  feet  long,  15 
feet  wide,  and  3  feet  5  inches  deep,  with  9-inch  brick  walls  and  brick 
bottom  plastered  with  cement  mortar. 

SMITHSONIAN  GROUNDS. 

An  asphalt  footwalk  covering  an  area  of  166  square  yards  was  laid 
upon  the  gravel  path  on  west  side  of  Army  Medical  Museum  from  the 
entrance  at  Eighth  and  B  streets  south,  and  the  old  plank  walk  on  the 
west  side  of  the  JN'ational  Museum  was  removed  and  replaced  by  an  as- 
phalt footwalk  containing  an  area  of  172  square  yards,  and  the  ground 
bordering  the  same  raised  to  grade  with  soil  and  seeded.  An  asphalt 
pavement  covering  an  area  of  1,929  square  yards  was  laid  on  the  road- 
way in  northwest  part  of  grounds  from  its  entrance  at  Tenth  and  B 
streets  NW.  to  join  the  pavement  heretofore  constructed  on  that 
roadway,  and  the  ground  bordering  the  new  pavement  seeded;  420 
linear  feet  of  new  biick  gutter  20  inches  wide  were  constructed  along 
the  margins  of  the  new  pavement,  155  linear  feet  of  old  gutters  taken 
up  and  relaid,  and  214  linear  feet  brought  into  line.  There  were  also 
ccmstructed  about  87  linear  feet  of  cobblestone  gutter  30  inches  wide. 
About  349  cubic  yards  of  gravel  excavated  in  constructing  the  new 
asphalt  pavement  and  about  126  cubic  yards  removed  from  the  vacant 
animal  pens  in  rear  of  the  Smithsonian  Institution  were  used  in  repair- 
ing the  roadways  in  park,  and  105  square  yards  of  old  asj)halt  walk  were 
resurfaced.  An  earth  mound  was  constructed  around  the  sarcophagus 
in  front  of  National  Museum  and  sodded,  and  an  excavation  10  feet 
long,  4  feet  wide,  and  18  inches  deep  was  made  at  the  east  end  of  the 
building  to  receive  the  cast  of  an  Irish  elk  removed  from  the  Museum. 
After  the  cast  was  set  the  ground  around  the  same  was  sodded.  A 
short  gravel  walk  was  con*'^^^^^^^^  ^'^  front  of  the  tool  house,  the  bor- 
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ders  of  ^orae  of  the  walks  in  the  grounds  sodded,  and  the  ground  border- 
ing the  asphalt  walk  from  Twelfth  street  to  the  Smithsonian  Institu- 
tion was  lowered  to  conform  to  the  grade  of  that  walk  and  resodded. 
The  broken  surface  ,of  the  margins  of  the  asphalt  roadway  from  the 
institution  building  to  Twelfth  street  was  sepaired  and  the  asphalt 
pavement  between  the  wings  of  the  Army  Medical  Museum  was  resur- 
faced, the  work  on  both  having  been  done  without  expense  to  the 
United  States  under  the  provisions  in  the  contracts  which  require  the 
pavements  to  be  kept  in  order  for  five  years  after  construction.  Re- 
pairs were  made  to  some  of  the  stake  and  wire  fences  ei»cted  to  prevent 
trespassing,  old  plank  was  laid  during  the  winter  over  bad  places  on 
footwalks,  and  three  dead  deciduous  trees  and  eighteen  half  dead  ever- 
green trees  in  the  grounds  were  cut  down  and  removed. 

RESERVATION    101,    VIRGINIA  AND    MARYLAND  AVENUES,   BETWEEN 

S^aVENTH  AND  NINTH   STREETS,  SW. 

In  April  a  plank  walk  was  laid  across  a  portion  of  the  reservation  in 
the  prolongation  of  Eighth  street,  crossing  so  much  of  the  reservation 
as  has  not  been  appropriated  by  the  Baltimore  and  Potomac  Railroad 
Company. 

HENRY  AND   SEATON  PARKS. 

About  200  cubic  yards  of  gravel  was  used  in  resurfacing  the  road- 
ways leading  to  the  bridge  across  the  railroad  tracks  on  Sixth  street, 
about  40  cubic  yards  were  used  in  raising  the  grade  of  the  walk  near 
the  railroad  depot  in  Henry  Park,  the  plank  walk  near  the  mound  in 
that  park  was  repaired,  stake  and  wire  fences  to  prevent  trespassing 
were  erected,  and  some  of  the  old  fencing  repaired.  In  Seaton  Park 
two  half-dead  peach  trees  and  one  dead  willow  tree  were  taken  up  and 
removed,  repairs  made  to  the  gravel  walks,  and  a  new  platform  placed 
to  the  watchman's  lodge.  During  the  winter  months  old  plank  was  laid 
over  bad  places  on  the  walks  in  these  parks. 

GRANITE  CURBING  ABOUT  LAFAYETTE  SQUARE. 

A  curbing  of  dressed  granite  has  been  placed  around  Lafayette  Square. 
The  material  was  furnished  and  set  under  contract,  wliile  the  work  of 
opening  trenches  and  restoring  the  ground  after  the  curb  was  set  was 
performed  by  workmen  employed  by  this  oflBice.  The  total  length  of 
curb  set  was  1,899  linear  feet  of  straight  curb,  with  93  linear  feet  of 
circular  curb,  and  16  terminal  piers  at  the  park  entrances,  excepting 
the  entrance  at  southeast  corner  of  park,  where  two  granite- block  piers 
with  wing  walls  were  constructed.  Ornamental  lamp-posts  and  gas 
lamps  were  erected  on  each  of  these  two  piers. 

GRANOLITHIC  PAVEMENT  ON  SIDEWALK  ON  PENNSYLVANIA  AVENUB, 
IN  FRONT  OF  EXECUTIVE  MANSION  GROUNDS. 

The  old  flagging  pavement  on  this  sidewalk  was  taken  up  and  re- 
placed by  a  granolithic  pavement,  and  the  openings  around  the  trees 
which  stand  along  the  center  of  the  sidewalk  were  inclosed  with  grano- 
lithic curbing,  the  work  being  done  under  contract.  The  total  area  of 
pavement  laid  was  2,097  square  yards  and  the  total  length  of  curbing 
constructed  was  459  linear  feet.    After  the  curbing  was  placed  the 
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ox>enlngs  were  filled  with  soil  and  sodded.  That  portion  of  the  flagged 
pavement  of  the  sidewalk  on  the  east  side  of  the  gronnds  which  joins 
the  new  granolithic  pavement  was  taken  up  and  lowered  over  an  area 
of  9  by  24  feet  to  make  it  conform  to  the  grade  of  the  latter. 

m'pheeson  square. 

This  square,  situated  at  Vermont  avenue  and  Fifteenth  street,  be- 
tween I  and  K  streets,  NW.,  was  entirely  remodeled  during  the 
year.  The  iron  post  and  chain  fence  inclosing  it  was  taken  down  and 
removed.  The  material  composing  the  old  asphalt  walks  was  exca- 
vated and  removed  and  the  openings  left  thereby  filled  up  with  earth 
and  clay.  The  grade  of  the  entire  surface  of  park  was  raised,  the 
ground  surfaced  with  the  soil  which  was  removed  when  the  new  grad- 
ing was  commenced,  and  seeded.  A  mound  of  earth  was  constructed 
around  the  statue  of  General  McPherson,  covered  with  soil  and  sodded. 
New  walks  were  constructed  on  more  graceful  lines,  and  an  asphalt 
pavement  covering  an  area  of  1,100  square  yards  laid  upon  them,  and 
their  margins  sodded.  The  drinking  fountain  and  gas  lamp  combined 
was  taken  down  and  removed  to  Seaton  Park,  and  the  two  in  that  park 
were  removed  therefrom  and  reerected  in  McPherson  Square,  one  at  the 
north  side  and  one  at  the  south  side  of  the  statue,  and  necessary  water, 
drain,  and  gas  pipe  for  their  service  laid  and  connected.  Twenty- 
one  large  shade  trees  and  seventy  shrubs  that  were  in  the  way  of 
improvements  were  removed.  Nine  hundred  and  sixty  linear  feet  of 
granite  curb,  removed  from  the  reservations  at  Pennsylvania  avenue, 
Fourteenth  and  E  streets,  NW.,  and  Pennsylvania  avenue,  Twentieth 
and  I  streets,  NW.,  were  redressed  and  set  in  place  around  the  square 
and  a  sod  border  laid  on  the  inner  side  of  curb. 

JUDIOLiRY  SQUARE. 

Worn  portions  of  the  gravel  roadways  in  this  park  were  resurfaced. 
An  jisphalt  pavemect,  covering  an  area  of  338  square  yards,  was  laid 
on  the  gravel  roadway  leading  from  Fourth  street  to  east  entrance  to 
the  Pension  Office  building,  30  feet  of  20-inch  cobblestone  gutter  relaid, 
and  a  line  of  new  brick  gutter  laid  at  west  end  of  the  building.  An 
asphalt  footwalk  was  laid  on  the  north  side  of  the  building  and  the 
asphalt  walk  running  across  the  park  from  Fourth  to  Fifth  streets  along 
the  line  of  E  street  was  widened  3  feet  for  its  entire  length.  In  widen- 
ing this  walk  it  was  found  necessary  to  remove  and  rebuild  two  drain 
traps  and  take  down  and  reset  four  lamp-posts  which  were  on  the  line 
of  the  improvement.  The  total  area  of  asphalt  footwalk  constructed 
in  this  park  during  the  year  was  639  square  yards.  Two  crossings  on 
the  E  street  roadway  were  repaired,  and  3  feet  were  added  to  the  gran- 
ite-block entrances  of  the  two  roadway*  leading  to  the  court-house.  A 
group  of  trees  and  shrubs  was  planted  on  the  lawn  at  south  front  of 
Pension  Offiqe  building,  and  a  group  was  also  planted  around  the  new 
air  duct  on  west  side  of  court-house  and  the  ground  around  the  duct 
sodded.  Duriiig  the  winter  a  plank  walk  3  feet  wide  was  laid  along 
the  east  side  of  center  roadway  between  the  E  and  F  street  roadways, 
leading  toward  Pension  Office.  A  new  valve  was  placed  on  the  water 
pipe  supplying  the  watchman^s  lodge,  and  a  new  bowl  placed  in  the 
closet  in  the  lodge. 

In  view  of  the  fa^t  tli^*  the  Twenty-sixth  Annual  Encampment  of  the 
Grand  Army  of  t\x^  Republic  is  to  be  lield  in  this  city  in  September 
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next,  it  was  considered  appropriate  to  make  the  floral  display  in  tlie 
public  grounds  a  little  more  elaborate  this  season  than  usual.  Judiciary 
Square  was  selected  as  the  best  place  for  the  purpose,  and  30  additional 
flower  beds  have  therefore  been  laid  out  in  that  park  at  the  east,  west, 
and  south  sides  of  the  Pension  Ofiice  building.  The  plantings  of  these 
beds  are -designed  to  represent  the  badges  of  the  different  army  corps, 
and  of  the  Grand  Army  of  the  Republic. 

%  RESERVATION  NO.  34. 

This  triangular  reservation,  situate  on  the  north  side  of  Pennsyl- 
vania avenue,  between  Seventh  and  Eighth  streets  W.,  was  entirely 
remodeled  during  the  year.  The  post  and  chain  fence  was  taken  down 
and  removed.  The  grade  of  the  reservation  was  raised,  the  ground  sur- 
faced with  the  soil  which  was  removed  to  permit  of  the  regrading,  gravel 
walks  constructed,  and  the  triangle  inclosed  with  a  curbing  of  dressed 
granite.  Sixteen  large  shade  trees  around  the  border  were  removed  and 
tall  branches  cut  from  those  remaining.  The  new  lawn  surfaces  were 
seeded^  and  their  margins  sodded,  two  large  flower  vases  set  in  position, 
and  the  reservation  planted  with  shrubs. 

reservations  north  of  PENNSYLVANIA  AVENUE  AND  WEST  OF 

THE  CAPITOL. 

In  Lafayette  Square  an  asphalt  footwalk  covering  an  area  of  50  square 
yards  was  laid  on  the  gravel  path  west  of  the  Lafayette  statue  and  257 
square  yards  of  old  asphalt  footwalk  were  resurfaced.  In  June  a  large 
and  handsome  group  of  palms  and  other  foliage  plants  was  made  at  the 
central  entrance  from  Pennsylvania  avenue  ui)on  the  site  originally 
selected  for  the  statue  to  Gen.  Lafayette,  which  was  left  bare  by  the 
removal  to  another  location  of  the  granite  subbase  of  the  pedestal. for 
that  statue. 

In  Franklin  Square  worn  portions  of  the  gravel  walks  were  repaired 
and  207  square  yards  of  asphalt  walk  were  resurfaced. 

Reservation  Ko.  20,  at  the  intersection  of  Pennsylvania  avenue, 
Twenty-eighth,  and  M  streets  NW.,  was  remodeled.  An  iron-post-and  ^ 
chain  fence  was  erected  around  the  triangle,  the  gravel  walk  around 
the  fountain  basin  and  the  curb  on  the  borders  of  same  removed,  the 
ground  left  open  thereby  filled  up  and  converted  into  lawn  surface  and 
seeded  down,  the  borders  of  the  reservation  sodded,  and  31  shrubs 
I)lanted. 

In  Washington  Circle  worn  portions  of  the  gravel  walk  were  resur- 
faced, new  brick  gutters  laid  along  their  margins  where  there  were  bad 
washes,  and  six  new  brick  drain  traps  built  and  connecte-il  with  the 
main  drains. 

In  Reservation  No.  26,  at  the  intersection  of  Pennsylvania  avenue, 
Twenty-first,  and  I  streets  !N^VV.,  17  loads  of  gravel,  removed  from  Res- 
ervation 20,  were  used  in  repairing  gravel  walks. 
.  The  granite  coping  which  supported  the  high  iron  fences  formerly 
inclosing  the  reservations  at  Pennsylvania  avenue,  Twentieth,  and  I 
stieets,  and  Pennsylvania  avenue,  Fourteentli,  and  E  streets  NW.  was 
taken  up,  redressed,  and  remaved  to  McPherson  Square  j  the  reserva- 
tions were  cleaned  up,  and  at  Twentieth  street  the  trench  left  open  by 
the  removal  of  the  curb  wa«  filled  in  and  the  ground  around  the  borders 
of  the  triangle  regraded. 

In  Mount  Vernon  Square  a  plank  walk  4  feet  wide  was  laid  from  the 
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northeast  to  the  southwest  comer  of  the  square  over  the  asphalt  walks 
that  are  much  worn. 

The  circle  at  the  iuterseetioi^  of  Massachusetts  and  Few  Jersey  ave- 
nues and  First  and  G  streets  NW.,  known  as  Reservation  No.  74, 
was  improved.  It  was  inclosed  with  an  iron  post-andchain  fence,  the 
soil  on  worn  portions  of  the  lawn  surface  loosened  and  sown  down  in 
grass  seed,  and  twelve  American  linden  trees  planted  around  the  bor- 
der within  the  line  of  fence. 

STATUE  TO  MEMORY  OF  GENERAL  LAPATETTE  AND  HIS  COMPATRIOTS. 

Two  ornamental  iron  lamp-posts^  with  arc  gas  lamps,  were  erected 
upon  the  granite-block  piers  at  the  southeast  entrance  to  Lafayette 
Square,  one  northeast  aud  the  other  southwest  of  the  statue  to  the 
memory  of  Gen.  Lafayette  and  his  compatriots. 

PUBLIC  RESERVATIONS  OCCUPIED  BY  THE  BALTIMORE  AND  POTOMAC 
RAILROAD  COMPANY  AND  THE  BALTIMORE  AND  OHIO  RAILROAD 
COMPANY. 

Attention  is  again  invited  to  the  fact  that  without  authority  of  law, 
and  in  violation  of  section  223  of  the  Revised  Statutes  relating  to  the 
District  of  Columbia,  the  Baltimore  and  Potomac  Eailroad  Company 
is  now  occupying  reservations  Nos.  101, 105, 109, 174, 177, 178, 241,  and 
309,  and  the  Baltimore  and  Ohio  Bailroad  Company  is  occupying  Res- 
ervation 201. 

This  office  has  reported  from  time  to  time  the  facts  of  the  occupancy 
of  some  of  these  reservations  by  the  railroad  companies,  and  the  sub- 
ject has  been  referr(Mi  to  the  law  officers  of  the  Government,  with  the 
request  that  such  action  may  be  taken  as  will  be  necessary  for  the  pro- 
tection of  the  interests  of  the  United  States. 

BESEEVATIONS  EAST  OF  THE  CAPITOL. 

In  Reservation  No.  17,  Garfield  Park,  repairs  were  made  to  the 
gravel  roadways,  43  trees  and  170  shrubs  were  planted,  and  2  dead 
trees  and  4  dead  shrubs  removed  from  the  eastern  section  of  the  park. 

lu  Lin(;oln  Park  repairs  were  made  to  the  gravel  walks,  and  the 
plumbing  of  the  closet  in  watchman^s  lodge  was  repaired. 

In  Stanton  Park  temporary  plank  walks  were  laid  during  the  winter 
over  wet  places  on  the  gravel  paths. 

Repairs  were  made  to  the  gravel  road  in  Marion  Park. 

PARK  SETTEES,  COMPOST,  TOOLS,  AND  BEMOVINa  SNOW  AND  ICE. 

During  the  year  329  park  settees  were  repaired  and  about  300  re- 
painted, stakes  with  irons  for  fastening  down  settees  were  made,  and 
loose  settees  in  various  parks  were  refastened  in  position. 

Three  hundred  and  forty-nine  cubic  yards  of  stable  manure  and  570 
cubic  yards  of  soil  were  purchased,  thoroughly  mixed,  and  the  compost 
thus  formed  was  spread  upon  the  lawns  of  various  parks  during  the 
winter  and  raked  in  in  the  spring.  Twenty  tons  of  Peruvian  guano 
was  also  purchased,  mixed  with  soil,  and  sown  over  the  lawns  of  vari- 
ous parks  where  the  manure  compost  Tiai  not  been  spread. 

The  various  tools  aj^j  appliances  xJ^sed  m  pioseQUting  the  work  upon 
BNa  92 213 
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the  public  grounds  were  kept  in  good  repair,  and  purcliases  of  new 
tools  were  made  from  time  to  time  as  required. 

During  the  wiuter  the  snow  and  ice  were  removed  from  the  walks 
through  the  various  parks  and  the  pavements  surrounding  them  after 
each  storm,  excepting  the  last  storm  of  the  season  in  March,  when  the 
balance  of  the  appropriation  remaining  on  hand  was  not  suflftcient  to  do 
all  of  the  work  required.  On  that  occasion  only  one-half  the  width  of 
the  pavements  and  walks  of  the  more  prominent  parks  could  be  cleaned 
(excepting  those  in  front  of  the  Executive  Mansion,  which  were  en- 
tirely cleaned),  and  the  pavements  of  Eawlins  Square^  Reservation  No. 
101,  three  circles  and  twenty-one  triangular  reservations  could  not  be 
cleaned  at  all.  In  January  this  offiqe  recommended  that  an  additional 
appropriation  of  $1,000  be  made  for  use  during  the  remainder  of  the 
season,  and  an  estimate  for  that  purpose  was  duly  submitted  to  Con- 
gress.   The  funds,  however,  were  not  provided. 

CONSTRUCTING,  REPAIRINa,  AND  PAINTING  IRON  FENCES,  CONSTRUCT- 
ING STONE  COPING  ABOUT  RESERVATIONS,  PAINTING  VASES,  ETC. 

Iron  post-and-chain  fences  were  erected  around  Reservation  No.  20,  at 
Pennsylvania  avenue,  Twenty-eighth,  and  M  streets  NW.,  and  Reserva- 
tion No.  74,  at  Massachusetts  and  New  Jersey  avenues.  First  and  G 
streets  NW.,  and  granite  coping  was  placed  around  McPherson  Square 
and  Reservation  34,  on  the  north  side  of  Pennsylvania  avenue,  between 
Seventh  and  Eighth  streets  NW.  Necessary  repairs  were  msuie  to  the 
iron  post-and-rail  fence  around  the  triangular  reservation  on  Massa- 
chusetts avenue,  between  Third  and  FourSi  streets  NW. 

The  high  iron  fence  of  the  grounds  at  the  north  front  of  the  Executive 
Mansion,  the  lamp-posts  and  lamps  in  Smithsonian  grounds,  Henry 
and  Seaton  parks,  Franklin,  Lafayette,  Lincoln,  Stanton,  Folger,  and 
Marion  parks,  and  the  inclosed  grounds  south  of  Exex^utive  Mansion, 
the  iron  post-and-chain  fence  inclosing  Judiciary  Square,  and  the  lamp- 
posts and  lamps  therein,  were  repainted,  as  were  also  the  iron  post-and- 
chain  fences  inclosing  the  reservations  at  Massachusetts  and  New 
Jersey  avenues.  First  and  6  streets  N  W. ;  New  York  avenue.  First  and 
M  streets  NW.;  Pennsylvania  avenue.  Twenty-eighth  and  M  streets 
N  W. ;  and  a  portion  of  that  inclosing  Farragut  Square.  Ten  iron  vases 
in  different  parks  were  painted,  and  those  in  McPherson  Square  were 
varnished.  The  walls  of  the  watchmen's  lodges  in  Franklin,  Judiciary, 
and  Lincoln  squares  were  cleaned,  pointed  up,  and  calcimined,  the  new 
caps  on  the  iron  fence  posts  of  reservations  on  Pennsylvania  avenue,  be- 
tween Fourth  and  Ninth  streets  east,  were  painted,  and  a  number  of  sign 
boards  for  use  on  park  lawns  and  roads  and  some  small  signs  for  desig- 
nating trees  and  shrubs  were  painted  and  lettered. 

WATER  PIPES,  FOUNTAINS,  AND  GAS  LAMPS. 

Attention  was  paid  to  the  water  pipes  in  the  public  grounds  during 
the  year  and  such  repairs  made  as  were  required.  In  the  autumn  the 
water  was  shut  off  from  the  pipes,  the  hose  valves  removed  therefrom 
and  stored  in  the  nursery  shops,  and  during  the  winter  the  valves 
were  examined  and  those  requiring  it  repaired;  in  the  spring  they  were 
replaced  upon  the  pipes  and  the  water  turned  on.  Additional  lines  of 
water  pipe  were  laid,  as  follows :  In  the  Executive  Mansion  grounds  360 
feet  of  l^inch  pipe,  with  two  hose  valves  and  two  street  washers :  in  Res- 
ervation No.  168,  at  New  York  avenue,  First  and  M  streets,  N'W^  168 
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feet  of  2-iuch  pipe,  3  feet  of  IJ-inch  pipe,  one  2-iu(ih  shut-off  valve,  and 
one  IJ-inch  hose  valve;  in  l^servation  No.  74,  at  TVIassachusetis  and 
New  Jersey  avenues,  First  and  G  streets,  NW.,  53  feet  of  2-inch  pipe, 
6  feet  of  H-inch  pipe,  two  2-inch  shut-off  valves,  and  one  l^-inch  hose 
valve;  in  the  Monument  grounds,  170  feet  of  2-inch  pipe,  3  feet  of 
IJ-inch  pipe,  and  one  IJ-inch  hose  valve;  in  the  Nursery  grounds,  80 
feet  of  IJ-inch  pipe  and  two  l^inch  hose  valves.  The  standpipe  for 
the  hose  valve  and  the  stopcock  box  in  the  reservation  on  north  side 
of  Pennsylvania  avenue,  between  Seventh  and  Eighth  streets,  were 
raised  to  conform  to  the  new  grade  of  the  grounds,  four  of  the  old  shut- 
off  valves  in  as  many  different  reservations  were  removed  and  replaced 
by  new  valves,  and  a  fish  trap  was  placed  upon  one  of  the  mains  in 
the  Monument  grounds  to  prevent  fish  getting  into  the  pipe  supply- 
ing water  to  the  engine  room  and  boiler  house  of  the  Washington  Mon- 
ument. That  portion  of  the  pipe  line  which  8upi)lies  the  Executive 
Mansion  with  water  from  the  Franklin  Square  spring  which  lies  on 
New  York  avenue,  between  Fourteenth  and  Fifteenth  streets,  was 
changed  from  the  middle  of  the  avenue  to  the  south  side,  and  at  Fif- 
teenth street  it  was  lowered  and  a  blow-off  pipe  placed  upon  it,  in 
order  to  get  the  line  out  of  the  way  of  the  construction  of  the  new 
cable  road,  the  work  being  done  by  the  Washington  and  Georgetown 
Eailroad  Company  without  cost  to  the  United  States.  Breaks  in  other 
parts  of  this  pipe  line  were  repaired  by  this  office.  Complaint  having 
been  made  of  a  disagreeable  and  nauseating  taste  to  the  spring  water 
supplied  to  the  Capitol,  a  sample  of  the  water  was  analyzed  by  Acting 
Assistant  Surgeon  W.  M.  Mew,  U.  S.  Army,  through  the  courtesy  of  the 
Surgeon-General  of  the  Army.  The  analysis  showed  the  water  to  be 
of  exceptional  purity.  Old  and  unserviceable  hose  valves  were  replaced 
by  new  valves  as  needed,  and  3,600  feet  of  new  rubber  hose  was  pur- 
chased to  replace  old  hose  no  longer  serviceable. 

Necessary  attention  was  paid  to  the  fountains.  The  bottom  of 
the  basin  of  large  fountain  north  of  Executive  Mansion  was  recoated 
with  cement,  the  joints  of  the  stone  coping  grouted,  and  the  large  jet 
repainted;  eight  additional  brick  receptacles  for  holding  soil  for  water 
lilies  were  built  in  the  basin  of  fountain  south  of  the  Mansion,  neces- 
sary repairs  made  to  the  basin  and  to  the  4-incli  valve  controlling  the 
w^ater  supply  of  the  fountain  west  of  the  Mansion.  The  bavsins  of  the 
fountains  in  Franklin  Square  and  Iowa  Circle  were  repaired,  obstruc- 
tions removed  from  waste  pipe  of  the  latter,  new  overflow  ])ipes  placed 
in  the  basins  of  fountains  at  Pennsylvania  avenue  and  Ninth  street, 
N W.  and  New  York  avenue  and  Tenth  street  NW.,  and  a  new  shut  off 
valve  placed  on  the  pipe  supplying  the  latter.  The  old  waste  pipe  of 
the  fountain  in  Sherman  Park  was  taken  up  and  replaced  by  new  pipe 
and  repairs  made  to  the  jets,  overflow  pipes,  and  strainers  of  various 
fountains  as  required.  Two  drinking  fountains  in  Seaton  Park  were 
taken  down  and  reerected  in  McPherson  Square,  and  one  in  the  lat- 
ter square  was  removed  therefrom  and  placed  in  Seaton  Park.  New 
shut-off  valves  were  placed  in  i)osition  for  the  drinking  fountains  in 
Judiciary,  Eawlins,  and  Mount  Vernon  squares,  Washington  Circle, 
and  the  two  reservations  at  Massachusetts  avenue  and  Eleventh 
street  NW.,  and  obstructions  were  removed  fi-om  the  waste  pipes  of 
those  in  the  two  reservations  last  mentioned  and  of  one  in  the  Smith- 
sonian Grounds.  Repairs  were  made  to  the  drinking  fountaLn  in  Wash- 
ington Circle  and  those  in  the  Smithsonian  grounds,  Henry  and 
Seaton  parks,  JudiQi^ry?  Franklin,  Lafayette,  Lincoln,  Farragut,  and 
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McPherson  squares  were  repainted,  and  the  two  in  the  latter  park  were 
varnished. 

Two  additional  lamp-posts  and  lamps  were  erected  in*  Judiciary  Square 
upon  the  line  of  the  F  street  roadway  and  the  positions  of  four  lamp- 
posts on  the  E  street  roadway  were  changed.  A  new  top  and  lamp 
were  placed  upon  one  of  the  lamp-posts  in  the  Smithsonian  grounds. 
The  gas  lamps  in  the  various  parks  were  maintained  in  good  condition 
during  the  year,  broken  glass  in  the  lanterns  being  replaced  by  new  as 
required.  The  average  number  of  single  burners  lighted  nightly  dur- 
ing the  year  was  309. 

EXECUTIVE  MANSION,  GREENHOUSES,  AND  aROUNDS. 

In  the  basement  corridor  and  small  pump  room  the  old  wooden  base 
boards  and  old  stone  flagging  were  removed,  new  floors  and  base  boards 
of  Portland  cement  constructed,  floors  of  similar  material  laid  in  the 
elevator  pump  and  tank  room  and  in  the  old  storeroom,  and  the  walls 
of  all  these  apartments  scraped  and  calcimined.  Two  new  partitions, 
e'dnh.  24  feet  long  and  10  feet  high,  were  erected  to  separate  the  ele- 
vator pump  and  tank  room  and  the  old  storeroom  from  the  hallway  be- 
tween, and  a  new  wooden  floor  was  laid  in  the  tank  room.  The  large 
water  filter  was  removed  from  the  basement  corridor  and  placed  in  a 
small  room  opposite  the  tank  room,  and  necessary  connections  made 
with  the  system  of  pipes.  A  new  storage  closet  was  construct-ed  in  the 
basement,  repairs  made  to  the  windows  and  doors  and  to  the  kitchen 
ranges,  larger  pipes  introduced  for  furnishing  the  bath  rooms  with 
an  increased  supply  of  rain  water,  and  necessary  pipe  run  and  connected 
for  supplying  hot  water  to  the  executive  offices.  In  the  laundry  the 
old  floor  was  removed,  a  tile  floor  upon  a  concrete  foundation  laid,  the 
walls  tiled  to  a  height  of  5  feet  from  the  floor,  a  new  iron  sink  and  new 
soapstone  washtubs  placed  in  position,  and  new  galvanized  hoods 
placed  over  the  latt-er,  a  dry  closet,  for  drying  clothes,  a  new  steam 
boiler  for  operating  it,  and  a  new  soapstone  clothes  boiler,  also  to  be 
operated  by  steam,  plac/Cd  in  position.  The  old  floors  of  the  two  small 
rooms  adjoining  the  laundry  were.taken  up,  concrete  foundations  laid 
and  new  wooden  floors  placed  upon  them,  and  the  walls  and  ceilings  of 
the  rooms  scraped  and  calcimined.  In  the  servants'  bathroom  in  base- 
ment the  floor  and  lower  part  of  walls  were  laid  in  tiles,  a  new  bath- 
tub put  in,  the  walls  and  ceilings  scraped  and  calcimined,  and  the  wood- 
work repainted.  On  the  first  floor  the  walls  and  ceiling  of  the  hall 
between  east  room  and  entrance  vestibule,  and  of  the  hall  on  second 
floor  above  and  the  stairways  and  landing  between,  were  painted  and 
decorated,  the  cornices  tinted,  and  the  woodwork  varnished.  The 
walls  and  ceilings  of  the  green  parlor,  the  state  dining  room,  and 
the  entrance  vestibule  were  redecorated  and  the  woodwork  repainted, 
new  window  shades,  curtains,  and  laces  hung,  and  new  carpets  laid  in 
the  two  former  rooms;  new  carpet  laid  in  the  east  room,  and  the  fur- 
niture of  that  room  reupliolstered  and  recovered.  A  new  service  of 
glassware  .and  some  new  decorated  china  tableware  for'^he  state  dining 
room  were  purchased.  The  ceilings  of  the  elevator  landings  on  first 
and  second  floors  were  papered  and  the  walls  painted,  the  walls  of  the 
elevator  shaft  calcimined,  the  pipes  in  shaft  painted,  repairs  made 
to  the  elevator,  the  car  cleaned  and  refinished  in  hard  oil,  and  the  net- 
work on  elevator  landings  rebronzed.  On  the  second  floor  the  walls 
and  ceilings  of  the  southwest  bedchamber  were  repapered,  the  cornices 
tinted  and  the  woodwork  painted,  and  a  new  portable  grate  was  placed 
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in  the  fireplace  of  one  bedroom.  In  the  southwest  bath  room  the  old 
bath  tub  and  closet  were  replaced  by  new  ones,  a  new  tile  floor  laid, 
the  wooden  partition  faced  with  marble  slabs,  two  large  marble  slabs 
set  in  place  back  of  the  bath  tub,  and  the  walls  and  ceiling  and  wood- 
work painted.  In  the  large  bath  room  at  north  front  the  closets,  old 
bath  tubs  and  plumbing  were  taken  out,  new  pipes  introduced,  the  floor 
and  lower  part  of  walls  tiled  and  marble  door  jambs  and  sills  put  in, 
the  closets  rei)laeed,  two  new  bath  tubs,  one  foot  tub  and  two  marble-top 
wfishbasins  set  in  i)lace,  and  the  walls  scraped  and  painted.  The  walls 
and  ceilings  of  the  closet  adjoining  theelevator  landingwerealso  painted. 
New  carpet  was  laid  in  the  upper  corridor  and  on  the  elevator  hall. 
In  the  autumn  all  carpets  were  relaid  and  curtains  rehung,  and  in 
the  spring  the  carpets  were  removed  fiom  the  floors,  the  curtains  taken 
down  and  the  rooms  arranged  for  the  summer.  Repairs  were  made  to 
the  tin  roof  of  the  mansion  and  to  the  copper  leaders,  therefrom,  and 
improvements  were  made  in  the  running  of  the  overflow  pipe  frtim 
large  water  tank  in  garret.  The  chandeliers  were  overhauled  and 
cleaned,  repairs  made  to  gas  fixtures  and  plumbing  arrangements,  and 
necessary  attention  paid  to  the  electric-lighting  fixtures.  The  exit 
bridge,  storm  house,  and  cloak  boxes  used  at  official  receptions  were 
repaired  and  painted,  or  stained,  as  required,  and  the  boxes  renumbered. 
Repairs  were  made  to  some  of  the  furniture  and  some  new  floor  linen 
was  purchased.  New  sash  chains  were  placed  to  those  windows  re- 
quiring them  and  minor  carpentry  repairs  made  as  required.  The  bases 
of  columns  and  the  lamps  on  the  north  portico  were  repainted.  A 
severe  storm  which  visited  this  city  on  November  23  last  did  consider- 
able damage  to  the  mansion.  About  30  linear  feet  of  the  stone  balus- 
tra<le  above  the  cornice  on  the  east  end  of  the  building  was  blown 
down,  and  in  its  fall  crushed  a  poT*tion  of  the  east  porch.  The  porch 
was  restored  so  far  as  the  condition  of  the  stones  would  permit,  but  its 
completion  and  the  restoration  of  the  balustrade  will  have  to  be  de- 
ferred until  additional  funds  are  provided  by  Congress.  The  telegraph, 
telephone,  and  fire-alarm  wires,  which  were  also  thrown  down,  were 
rei)laced. 

The  Avork  of  introducing  wires  and  fixtures  for  electric  lights,  which 
was  not  quite  finished  at  the  close  of  the  fiscal  year  1891,  was  completed 
during  the  early  i)art  of  the  present  fiscal  year.  Chandeliers  were  hung 
in  the  pantry  and  in  bedrooms  not  hitherto  provided  with  them.  An 
additional  fixture  was  placed  on  the  ceiling  of  Red  Room,  wall  brackets 
put  up  in  State  dining  room  and  switch  wires  run,  and  glass  placed 
upon  some  of  the  chandeliers.  Wires  were  run  and  lamps  placed  in  the 
laundry,  and  in  the  propagating  and  camelia  greenhouses,  and  the  con- 
servatory was  completed.  Two  chandeliers  in  one  of  the  rooms  on  second 
floor  were  taken  down,  rehung  in  other  rooms,  and  two  new  chandeliers 
were  x)laced  in  the  former  room.  A  storeroom  in  the  basement  was 
wired  and  two  additional  brackets  were  i)laced  in  lower  corridor,  at 
entrfince  to  conservatory.  A  meter  for  recording  the  quantity  of  elec- 
tric current  furnished  the  Mansion  from  the  dynamos  in  the  State,  War 
and  Navy  Departments  building  was  i)urchased  and  jdaced  in  position. 
The  lead  covering  of  one  of  the  three  cables  conveying  the  current  to  the 
Mansion  having  become  corroded  in  places,  it  was  taken  out  of  tlie 
conduit,  cleaned,  encased  in  rubber  hose  and  replaced.  A  new  cable 
was  also  placed  in  the  conduit  for  use  in  place  of  another  of  the  original 
cables  that  was  not  working  satisfactorily. 

At  the  stable  of  the  Mansion  an  addition,  36  feet  deep  and  38  feet 
wide,  to  the  shed  between  the  carriage  houses  was  constructed  and 


3398      REPORT   OF   THE   CHIEF   OF   ENGINEERS,  XT.  S.  ARMY. 

closed  in  at  the  end  with  a  wood  and  glass  partition  with  sliding  doors. 
A  new  tin  roof  was  placed  upon  the  old  part  of  the  shed  and  a  new 
slat  walk  laid  over  a  portion  of  it.  Some  minor  carpentry  and  glazing 
repairs  were  made  in  the  stable  and  slight  repairs  made  to  ite  slate 
roof.  About  36  square  yards  of  the  asphSt  pavement  at  the  west  front 
of  the  stable  was  repaired  and  32  square  yards  of  the  pavement  adjoin- 
ing the  doors  of  tlie  shed  between  the  carriage  houses  was  jtaken  up 
and  relaid  in  such  manner  as  to  prevent  the  water  fipom  running  under 
the  doors. 

Necessary  repairs  were  made  to  the  greenhouses.  In  the  large  rose 
house  a  new  bench,  82  feet  long  and  4  feet  wide,  consisting  of  an  iron 
frame  with  slate  slabs  was  erected,  3  new  doors,  4  new  posts,  12  new 
rafters,  70  feet  of  new  sill,  60  feet  of  8-inch  facia,  and  some  new  scroll 
ridge  plate  and  eaves  plate  put  in,  and  the  east  end  of  house  and  46 
sash  re])aired.  In  the  small  rose  house  2  new  posts  and  24  feet  of  8-inGh 
facia  were  put  in  and  the  east  end  of  the  house  repaired.  In  the  came- 
lia  house,  10  new  posts,  42  feet  of  new  sill,  9  new  sash,  100  feet  of  new 
beading,  70  feet  of  n^w  plate,  63  feet  of  facia,  and  22  feet  of  eaves 
board  put  in,  and  3  sashes  repaired.  The  old  boiler  of  this  house  was 
replaced  by  a  new  one,  which  was  walled  in,  the  flues,  pipe,  and  smoke- 
stack cleaned,  and  about  30  feet  of  new  pipes  put  in.  In  the  conserva- 
tory, 9  new  rafters  with  facia  and  moldings,  1  new  girder,  1  new  cen- 
ter post,  160  feet  of  new  plate,  and  225  feet  of  new  facia  put  m,  6  large 
roof  sash  repaired,  104  ventilating  sash  taken  down,  eased  and  rehung, 
the  interior  of  the  building  repainted,  and  2  new  breastplates  put  in 
the  large  steam  boiler  which  heats  the  house.  Some  new  tin  gutters 
and  down  spouts  were  also  placed  upon  the  conservatory  and  camelia 
house.  Two  large  doors  were  hung  at  the  entrances  to  potting  room, 
and  in  the  water-closet  under  conservatory  the  old  wood  floor  and  wain- 
scot was  removed  and  replaced  by  a  floor  of  Portland  cement,  and  a 
slate  wall  plat<i  set  back  of  and  a  slate  sill  set  under  the  urinals.  Re- 
l)airs  were  made  to  two  cold  fpames,the  old  smokestack  on  propagating 
house  replaced  by  a  new  stack  of  galvanized  iron,  and  a  new  boiler 
purchased  and  placed  in  position  for  heating  the  grapery  in  place  of 
the  old  one  that  had  become  unserviceable.  A  flagstone  walk  374  feet 
long  was  laid  south  of  large  rose  house,  east  and  south  of  camelia 
house,  and  south  and  west  of  grapery.  Necessary  attention  was  be- 
stowed upon  the  large  collection  of  plants,  and  desirable  varieties  for 
decorating  the  grounds  were  propagated;  17,575  bulbs  of  diflferent  va- 
rieties were  purchased  for  winter  forcing  and  for  planting  the  flower 
beds  for  early  spring  bloom.  The  storm  of  N^ovember  23,  already  re- 
ferred to,  did  some  slight  damage  to  the  greenhouses,  215  lights  of  glass 
having  been  broken,  and  4  sashes  blown  from  the  cold  frames.  The 
damage  was  promx)tly  repaired. 

The  grounds  were  maintained  in  good  order  during  the  year,  neces- 
sary attention  being  paid  to  the  lawns,  walks,  gutters,  trees,  and  shrubs. 
In  the  autumn  nearly  43,000  hyacinth,  tulii),  and  crocus  bulbs  were 
planted  in  the  flower  beds  for  early  spring  bloom.  In  the  spring  these 
were  removed  and  replaced  by  about  35,000  bedding  plants  for  sum- 
mer decoration. 

TELEGRAPH    TO    CONNECT    THE    CAPITOL  WITH    THE  liEPARTMlSNTS 

AND  GOVERNMENT  PRINTING  OFFICE. 

The  entire  line  was  overhauled,  aU  slack  wire  pulled  up  and  cutout, 
new  cross  arms  placed  on  poles  where  needed  and  the  wires  well  insu- 
lated; fourteen  new  poles  were  erected  at  difierent  points  along  the  line 
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to  replace  old  poles,  which  were  in  a  decaying  and  dangerous  condition, 
and  which  were  removed.  Few  cross  arms  were  placed  upon  the  new 
X)oles,  the  wires  attached,  and  one-half  mile  of  new  wire  put  up  in  place 
of  old  wire  that  had  become  unserviceable.  In  July,  1891,  the  lineman 
of  this  office  superintended  the  lowering  of  the  three  United  States 
telegraph  cables  at  Pennsylvania  avenue  and  First  street  NW.,  and 
First  and  B  streets  NW.,  to  get  them  out  of  the  way  of  the  constnic- 
tion  of  the  cable  road  of  the  Washington  and  Georgetown  Bailroad 
Company,  all  materials  and  labor  exx>ended  in  the  work  having  been 
paid  for  by  the  railroad  company.  The  old  fixtures  on  the  roof  of  the 
Department  of  Agriculture  were  removed  ai\d  replaced  by  new  ones. 
!New  fixtures  were  placed  upon  the  roof  of  the  Winder  building,  and 
new  fixtures  and  cable  boxes  placed  upon  the  roof  of  the  Executive 
Mansion  in  place  of  those  demolished  by  the  storm  of  November  23. 
Damages  to  the  wires  of  the  line  by  that  storm  were  also  repaired. 
The  main  battery  in  this  office  and  the  local  batteries  and  instruments 
in  the  Departments  were  maintained  in  effective  working  order.  The 
instruments  that  had  been  removed  firom  the  tables  of  the  operators  in 
the  Senate  and  House  of  Representatives  and  stored  in  this  office  dur- 
ing the  recess  were  replaced  and  reconnected  prior  to  the  reassembling 
of  Congress.  Some  old  and  unserviceable  wire  on  the  roofs  of  the 
Post-Office  Department  building  and  the  Patent  Office  building  was 
removed  and  replaced  by  new  wire.  In  May,  1892,  the  office  of  the 
Interstate  Commerce  Commigsion  was  connected  with  the  line,  the  cost 
of  the  work  being  paid  by  that  office. 

Attention  is  again  respectfully  invited  to  the  fact  that  it  is  becoming 
more  and  more  difficult  to  operate  the  overhead  telegraph  system, 
owing  to  the  fact  that  the  trees  along  the  line  are  gradually  growing  up 
into  the  wires  and  interrupting  the  continuity  of  the  electric  currents, 
particularly  during  wet  and  windy  weather.  Not  only  have  the  pres- 
ent poles  become  too  short,  but  many  of  them  are  rotting  at  the  butts 
and  are  in  constant  danger  of  breaking  from  their  own  weight  or  of 
being  blown  down  during  storms.  The  necessity  for  either  replacing 
the  overhead  wires  by  underground  cables  or  of  replacing  the  present 
poles  by  taller  ones  is  obvious.  An  estimate  for  placing  them  under- 
ground is  herewith  submitted.  An  alternate  estimate  for  placing  them 
overhead  is  also  submitted. 

SURVEYING  AND  DBAFTINO. 

The  draftsman  of  public  buildings  and  grounds  is  also  custodian  of 
the  old  records  of  the  city  of  Washington  in  charge  of  this  office,  and 
his  time  is  mainly  taken  ui)  with  their  care.  He  is  required  to  exhibit 
them  to  owners  of  city  property,  to  lawyers  and  real  estate  agents,  and 
to  produce  them  frequently  in  court.  For  at  least  half  of  the  past 
fiscal  year  he  has  been  engaged  in  searching  these  old  records  and  pre- 
paring extracts  from  the  same  for  use  as  evidence  in  the  case  of  the 
United  States  vs.  Morris  et  al.,  and  in  examining  the  printed  proofs  of 
his  evidence  in  that  case  and  comparing  that  evidence  with  the  facts 
as  shown  by  the  old  records.  He  has  been  engaged  in  surveying  and 
preparing  plats  of  reservations  numbered  20,  21,  22,  32,  33,  34,  56,  57, 
70,  71,  72,  73,  74,  132,  133,  134,  135,  136,  144,  151,  152, 153,  170, 171, 172, 
173,  268,  and  274  so  far  a«  the  improvements  ai'e  completed,  and  has 
completed  plats  of  lowaCircle,  McPherson  Square,  and  Judiciary  Square, 
and  reservations  numbered  26,  27,  28,  29,  37,  38,  39,  40,  41,  42,  43,  QG^ 
and  67. 
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In  order  that  the  draftsman  may  devote  his  whole  time  to  surveying 
the  public  grounds  and  making  the  plans  of  them  that  are  required  by 
law  to  be  kept  in  this  oflQce,  a  clerk  should  be  provided  to  take  charge  i 

of  the  old  records,  and  the  estimate  submitted  last  year  for  that  purpose  \ 

is  again  presented  and  recommended. 

Attention  is  again  invited  to  the  fact  that  there  is  reason  to  believe 
that  a  large  numbw  of  lots  in  this  city  to  which  the  United  States  has 

a  clear  title  are  held  and  occui^ied  by  private  persons.  It  is  of  much 
importance  that  this  office  should  be  provided  with  the  clerical  force               j 
necessary  to  investigate  this  subject.                                                                     j 

EsHmateefor  ihefiacal  year  ending  June  SO,  1894. 

Salaries  of  employes,  public  buildings  and  grounds,  etc. : 

One  office  clerk $1, 600 

One  messenger 840 

One  public  gardener 2, 000 

One  clerk  in  charge  of  old  public  records  of  Washington  City  .  1, 500 

One  clerk 1,400 

One  electrician  and  telegraph  lineman 1, 000  . 

Overseers,  draftsmen,  foremen,  gardeners,  mechanics,  and  la-  \ 

borers 30,000                                  ' 

One  captain  of  the  watch 1, 200                                 \ 

One  day  watchman  in  Lafayette  Square 660 

One  day  watchman  at  Franklin  Square 660 

Two  day  watchmen  in  Smithsonian  grounds,  at  $660  each 1, 320 

Two  night  watchmen  in  Smithsonian  grounds,  at  $720  each  ...  1, 440 

One  day  watchman  at  Judiciary  Square 660 

One  night  watchman  at  Judiciary  Square 720 

One  day  watchman  at  Lincoln  Square  and  adjacent  reservations  660 

One  day  watchman  at  Iowa  Circle 660 

One  day  wafbhman  at  Thomas  Circle  and  neighboring  reser- 
vations    660 

One  day  watchman  at  Washington  Circle  and  Rawlins  8quare.  660 
One  day  watchman  at  Dupont  Circle  and  neigh borirg  reserva- 
tions    660 

One  day  watchman  at  McPherson  and  Farragut  squares 660 

One  day  watchman  at  Stanton  Square  and  neighboring  reser- 
vations   660 

Two  day  watchmen  at  Henry  (Armory)  and  Seaton  squares,  at 

$660  each 1,320 

One  night  watchman  at  Henry  (Armory)  and  Seaton  squares. .  720 
One  day  watchman  at  Moimt  Vernon  Square  and  adjacent  res- 
ervations    660 

One  day  watchman  at  grounds  south  of  the  Esiecutive  Mansion.  660 

One  watchman  for  greenhouses  and  nursery 660 

One  day  watchman  for  Marion  Square,  Folger  Square,  and  ad- 
jacent reservations 660 

One  day  watchman  at  Garfield  Park 060 

One  night  watchman  at  Garfield  Park 720 

$55,680 

Contingent  exi)enses  public  buildings  and  grounds 500 

Improvement  and  care  oi  pubhc  grounds : 

Improvement  of  grounds  noi*th  of  Executive  Mansion 1, 000 

Improvement  and  maintenance  of  grounds  south  of  Executive 

Mansion 4,000 

Ordinary  care  of  gi'eenhouses  and  nursery 2, 000 

Ordinary  care  of  Lafayette  Square 1, 000 

Ordinary  care  of  Franklin  Square 1,000 

Care  and  improvement  of  Monument  grounds 10, 000 

Continuing  improvement  of  reservation  No.  17  and  site  of  old 

canal  northwest  of  same 5, 000 

Construction  and  repair  of  post-and-chain  fences,  repair  of  high 

iron  fences,  and  constructing  stone  coping  about  reservations.  1, 500 

Manure,  and  hauling  same 5, 000 

Painting  watchmen^  lodges,  iron  fences,  vases,  lamps,  and  lamp- 
posts    1,000 
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Improvement  and  care  of  public  gronuds — Continued.  > 

Purchase  and  repair  of  seats $1, 000 

Purchase  and  repair  of  tools 2, 000 

TreeSy  tree  and  plant  stakes,  lime,  whitewasbing,  and  stock  for 

nursery 3, 000 

Kemovijig  enow  and  ibe 1, 500 

Flowerpots,  twine,  baskets,  wire,  splints,  moss,  and  lycopo- 

dium 1,000 

Care,  construction,  and  repair  of  fountains 1, 500 

Abating  nuisances 500 

Improvement,  care,  and  maintenance  of  various  reservutious..  20,000 
Improvement,  maiuteuance,  and  care  of  Smithsonian  grounds, 

etc .^...  8,000 

Improvement,  care,  and  maintenance  of  Judiciary  Square 7, 000 

Granite  curbing  about  Franklin  Square 5, 000 

Laying  asphalt  walks  in  various  reservations 5, 000 

Improvement  and  care  of  Henry  and  Seaton  parks 5, 000 

Constructing  an  ornamental  fountain  in  Lafayette  Square  upon 

the  site  originally  selected  for  the  Lafayette  statue . . .^ 4, 000 

Replacing  the  old  flagging  pavement  of  the  sidewalks  in  the 
grounds  north  of  Uie  Executive  Mansion  by  a  granolithic 

pavement 2, 500 

Construction  of  a  large  greenhouse  at  the  propagating  gardens 
for  palms  and  .tropical  plants  of  large  growth,  needed  for  * 
trophical  bedding,  etc.,  m  the  public  parks  during  the  sum- 
mer months 6, 000 

Improvement  of  Howard  ITniversity  Park  (Reservation  No.  244J)  5, 000 
Laying  an  asphalt  pavement  upon  the  roadway  east  and  south 

of  the  State,  War,  and  Navy  Department  building 15, 000 


$124,600 


Care  of,  repairs,  fuel,  etc..  Executive  Mansion: 

Care,  repair,  and  refurnishing  the  Executive  Mansion,  to  be  ex- 
pended by  contract  or  otherwise,  as  the  President  may  deter- 
mine  .* 25,000 

Fuel  for  Executive  Mausion,  greenhouses,  and  stable 3, 000 

Care  and  necessary  repair  of  greenhouses 5, 000 

Renewing    the    superstructure  of  one  greenhouse  connected 

with  the  Executive  Mansion 1, 500 

Repairs  to  conservatory,  Executive  Mausion 2, 000 


Lighting  the  Executive  Mansion  and  the  public  grounds: 

Gas;  pay  for  lamplighters,  gas -fitters,  and  laborers;  purchase, 
erection,  and  repair  of  lamps  and  lamp-posts;  purchase  of 
matches,  and  repairs  of  all  kinds ;  fuel  and  lights  for  office 
and  office  stable,  for  watchmen's  lodges,  and  for  greenhouses  at 
the  nursery :  Providedf  That  for  each  6-foot  burner  not  con- 
nected with  a  meter  in  the  lamps  on  the  i>ublic  grounds  no 
more  than  $21.50  shall  be  paid  per  lamp  for  gas,  including 
lighting,  cleaning,  and  keeping  the  lamps  in  repair,  under 
•  any  expenditure  provided  for  in  this  act;  and  said  lamps  shall 
burn  not  less  than  3,000  hours  per  annum;  and  authority  is 
hereby  given  to  substitute  other  illuminating  material  for 
the  same  or  less  price,  and  to  use  so  much  of  the  sum  hereby 

appropriated  as  may  be  necessary  for  that  purpose 15, 000 

Electric  lights  for  365  nights,  from  7  posts,  at  40  cents  per  light 

per  night,  $2.80  per  night 1,022 

Erecting  8  iron  posts  in  the  Monument  grounds,  connecting 
them  with  underground  wires  for  electric  lights,  and  supply- 
ing electric  lights  for  the  same 2,000 


36,500 


18,022 


Repairs  to  water  pipes  and  fire  plugs : 

Repairing  and  extending  water  pipes,  purchase  of  apparatus  for 
cleaning  them,  purchase  of  hose,  and  for  cleaning  the  s[>rings 
and  repairing  and  n^newiug  the  pipes  of  the  same  that  supjjiy 
the  Capitol,  the  lixocu^i^®  Mansion,  and  the  building  for 
the  State,  War,  au^j  j^avy  Departments 5,000 
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Telegraph  to  connect  the  Capital  with  the  Departments  and  Gov- 
ernment Printing  Ofi^ce : 
Replacing  the  present  system  of  wires  with  a  duplicate  6-con- 
ductor  underground  cable,  being  a  total  distance  of  about 

6,625  linear  feet $31,000 

(An  alternative  estimate,  amounting  to  $1,600,  is  also  snbmitt^ 
for  replacing  the  present  poles  with  new  and  taller  poles,  and 
if  an  appropriation  for  that  purpose  be  made  it  should  be 
accompaniea  by  authority  to  erect  the  poles.) 

Care  and  repair  of  existing  lines 1, 500 

''  $32,500 

Total 272,702 

Washington  Monument,  elevator,  electric  lights,  and  machinery  connected  there- 
with. The  following  estimate  for  operating  the  elevator,  the  electric  lights  and 
machinery  connected  therewith  for  the  fiscal  year  ending  June  30,  1894,  is  sub- 
mitted : 

One  custodian,  at  $100  per  month $1, 200 

One  steam  engineer,  at  $90  per  month ^..-.  1,080 

One  assistant  steam  engineer,  at  $70  per  month 840 

One  fireman,  at  $60  per  month 720 

One  assistant  fireman,  at  $60  per  month 720 

One  conductor  of  elevator  car,  at  $75  per  moiitli 900 

One  attendant  on  floor,  at  $60  per  month 720 

One  attendant  on  top  noor,  at  $60  per  month 720 

Three  night  and  day  watchmen,  at  $60  per  month  eacli 2, 160 

Fuel,  lights,  oil,  waste,  packing, tools,  matches,  paints,  brushes,  brooms, 
lanterns,  rope,  nails,  screws,  lead,  electric  lights,  heating  apparatus, 
oil  stoves  for  elevator  car  and  upper  and  lower  floors,  repairs  to  en- 
'  gines,  boilers,  dynamo,  elevator,  and  repairs  of  all  kinds  connected 
with  the  Monument  and  machinery,  and  purchase  of  all  necessary 
articles  for  keeping  the  Monument,  machinery,  elevator,  and  electric- 
light  plant  in  good  order 8,600 

Total * 12,660 

As  some  of  the  foregoing  estimates  are  larger  than  the  amounts  here- 
tofore appropriat^Hl,  and  as  others  are  for  new  work,  it  is  deemed  ad- 
visable to  siibmit  the  following  brief  explanation  in  reference  thereto: 

First. — One  public  gardener,  $2,000.  I  have  aske>d  for  an  increase 
in  the  salary  of  the  public  gardener,  a  position  now  so  satisfactorily 
filled  by  Mr.  George  H.  Brown.  The  duties  of  the  office  require  that 
the  gentleman  who  fills  it  shall  be  thoroughly  skilled  in  the  culture  of 
trees,  shrubs,  and  plants,  and  shall  have  a  practical  knowledge  of  civil 
engineering  as  applied  to  landscape  gardening.  Mr.  Brown  combines 
these  attributes,  to  which  he  adds  taste,  industry,  and  integrity.  His 
duties  take  him  from  one  end  of  the  city  to  the  other.  He  is  directly 
responsible  for  the  care  of  the  valuable  collection  of  plants  in  the  prop- 
agating garden,  and  superintends  the  propagation  of  plants  that  are 
annually  raised  for  the  public  grounds,  which  this  year  numbered  about 
486,000. 

Second, — One  clerk  in  charge  of  old  public  records  of  Washington 
City,  $1,500.  These  records  include  maps,  deeds,  record  books,  letters, 
etc.,  from  the  organization  of  the  original  board  of  commissioners,  near 
the  close  of  the  last  century,  up  to  1867,  when  the  duties  were  turned 
over  to  the  Chief  of  Engineers.  They  are  constantly  examined  by  at- 
torneys and  others  interested  in  lands,  in  Washington,  and  the  person 
in  charge  of  them  is  frequently  required  to  produce  them  in  courts;  to 
index  them  properly,  to  be  able  to  turn  at  once  to  the  details  of  any 
question  raised,  requires  familiarity  with  every  paper.  This  work  has 
for  the  last  few  yeai'S  been  intrusted  to  the  only  draftsman  allowed  this 
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of9ce,  and  dnriDg  the  past  year  at  least  one-fourth  of  his  time  has  been 
actually  employed  on  this  duty.  It  is  desirable  that  this  appropriation 
be  made  in  order  that  the  draftsman  may  be  permitted  to  attend  to  the 
necessary  and  legitimate  duties  of  his  office. 

Third. — One  clerk,  $1,400.  Of  late  years  the  office  work  has  increased 
to  such  an  extent  that  to  properly  perform  it  has  required  continuous 
work  at  night  and  on  Sundays  and  holidays.  This  is  a  hardship,  and 
as  a  remedy  an  appropriation  for  an  additional  clerk  is  recomm^ded. 

Fourth. — For  one  telegraph  lineman,  $1,000.  The  telegraph  system 
under  charge  of  this  office  includes  about  8  miles  of  overhead  wire  and 
2.6  miles  of  underground  cable.  There  are  eighteen  offices  connected 
with  these  lines,  the  main  battery  being  at  this  office.  The  lineman  is 
constantly  engaged  in  the  care  of  the  main  and  local  batteries  and  such 
necessary  repairs  and  extensions  as  a  system  of  wires  of  this  kind  re- 
quires. He  is  industrious,  efficient,  and  capable,  and  has  won  the  con- 
fidence of  all  with  whom  he  has  come  in  contact  by  faithful  attention 
to  his  duties. 

Fifth. — An  estimate  for  a  captain  of  the  watch  is  submitted  and  rec- 
ommended. Such  an  officer  16  much  needed  in  order  that  the  park 
watchmen  may  be  under  proper  supervision. 

Sixth. — Estimates  for  a  day  watchman  for  Marion  and  Folger  squares 
and  adjacent  reservations,  and  for  a  day  watchman  for  Garfield  Park, 
are  submitted  and  recommended.  Marion  and  Folger  squares  contain 
an  aggregate  area  of  about  3  acres,  and  Garfield  Park  contains  an  area 
of  about  24  acres.  They  are  highly  improved,  and  the  necessity  for 
providing  wat<5hmen  for  their  care  is  apparent. 

Seventh. — For  the  care  and  improvement  of  the  Monument  grounds, 
$10,000.  It  is  desirable  that  this  important  improvement  should  pro- 
gress more  rapidly  than  heretofore.  The  amount  ($2,500)  appropriated 
for  1893  will  be  sufficient  merely  to  maintain  the  park  in  its  present  con- 
dition, and  will  not  admit  of  any  improvements  in  the  unfinished  portions 
of  the  grounds. 

Eighth. — For  trees,  tree  and  plant  stakes,  etc.,  and  stock  for  nursery, 
$3,000  is  asked  in  pla<5e  of  the  $2,000  last  granted.  The  larger  sum  is 
the  amount  api^roi)riated  annually  for  more  than  twelve  yeai's  ending 
June  30, 1892. 

Ninth. — For  removing  snow  and  ice  the  sum  of  $1,500  is  asked.  The 
sum  usually  granted,  viz,  $1,200,  is  generally  suflicient,  but  sometimes 
is  not.  The  latter  was  the  case  during  the  last  fiscal  year,  as  mentioned 
in  my  annual  rei)ort.       ^ 

Tenth. — ^Twenty  thousand  dollars  is  asked  for  improvement,  care,  and 
maintenance  of  various  reservations,  in  place  of  the  $12,000  granted  this 
year.  It  is  proposed  to  improve  as  many  as  possible  of  the  200  unim- 
proved reservations;  each  year  from  one  to  five  are  added  to  the  list  ot 
improved  reservations,  andif  tbefunds  now  requested  become  available 
eight  or  ten  can  be  added  during  the  fiscal  year  ending  June  30,  1894. 
As  reservations  are  thus  imi)roved  the  expense  of  the  care  of  the  whole 
is  slightly  increased,  for  the  improvements  must  be  maintained. 

Eleventh. — For  the  Smithsonian  grounds  $8,000  is  asked,  and  for 
Judiciary  Square  $7,000,  in  place  of  $5,000  and  $3,000  granted  this 
year.  The  increased  amounts  can  be  profitably  expended  during  the 
fiscal  year  ending  June  30, 1894,  in  the  improvement  of  those  parks. 

Twelfth. — For  placing  granite  curbing  about  Franklin  Square  $5,000 
is  asked.  The  beauty  of  this  handsome  park  will  be  greatly  enhanced 
by  placing  around  it  a  granite  curbing  similar  to  those  used  aiound 
parks  of  the  same  styl^  iu  the  larger  cities  elsewhere. 
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Thirteenth. — ^For  laying  asphalt  walks  in  various  reservations,  $6,000. 
It  is  proposed  to  replace  with  first-class  asphalt  walks  the  gravel  paths 
in  Washington  Circle,  Mount  Vernon  Square,  Ex-icutive  Mansion 
grounds  (south  side),  Lincoln  Square,  Stanton  Squar.^,  Folger  Square, 
Marion  Square,  Henry  and  Seaton  parks,  and  to  renew  those  in  Far- 
ragut  Square.  In  the  late  fall,  winter,  and  early  spring  these  walks 
are  muddy  and  pedestrians  seek  the  lawns,  which  are  thus  destroyed 
by  trespassers.  The  amount  of  these  paths  which  it  is  pr6pose<l  to  Jay 
this  year  is  about  3,500  square  yards.  Each  autumn  it  becomes  neces- 
sary to  put  down  plank  walks,  which  must  again  be  removed  in  the 
spring.  If  asphalt  walks  are  laid  the  annual  expense  incident  to  plank 
walks  will  be  avoided. 

Fourteenth. — For  improvement,  care,  and  maintenance  of  Henry  (Ar- 
mory) and  Seaton  Parks,  $5,000.  Those  reservations,  extending  fix)iu 
Seventh  street  to  the  Botanic  Gardens,  cover  an  area  of  M  acres,  with 
road  and  walk  surfae^^s  of  over  10,000  square  yards.  They  are  in  an 
advanced  state  of  improvement.  Their  beauty  has  been  marred  by  the 
depot  and  tracks  of  the  Baltimore  and  Potomac  Bailroad.  A  mound 
has  been  constructed  around  the  depot  upon  wliich  it  is  intended  to 
plant  trees  and  shrubs,  so  that  in  time  the  depot  will  be  hidden  par- 
tially from  view.  The  materials  for  this  mound  have  thus  far  been  ob- 
tained free  of  expense  to  the  United  States,  and  it  is  now  proposed  to 
grade  the  mound  and  to  seed  and  plant  it.  The  funds  requested  are 
needed  for  this  purpose  and  for  the  cjire  of  roads,  lawns,  gutters,  etc., 
and  laying  out  additional  paths. 

Fifteenth. — ^For  constructiDg  an  ornamental  fountain  in  Lafayette 
Square,  upon  the  site  originally  selected  for  the  Lafayette  statue,  $4,000. 
This  space  is  on  the  Pennsylvania  avenue  side  of  the  Square,  directly 
opposite  the  Executive  Mansion.  The  old  foundation  made  for  the 
pedestal  of  the  statute  can  not  be  removed  without  considerable  ex- 
pense, but  can  be  utilized  for  the  foundation  of  a  basin  for  an  orna- 
mental fountain,  for  tbe  erection  of  which  this  estimate  is  submitted. 

Sixteenth. — ^For  replacing  theold  flagging  j)aveinentof  the  sidewalks 
in  the  grounds  north  of  the  Executive  Mansion  by  a  granolithic  pave- 
ment, $2,500.  These  sidewalks  lead  from  the  entrance  gates  on  Penn- 
sylvania avenue  to  the  north  front  of  the  Executive  Mansion.  The  old 
flagging  at  present  cx)mposiiig  them  is  in  bad  condition  and  should  be 
replaced  by  a  granolithic  pavement. 

Seventeenth. — An  estimate  amounting  to  $6,000  is  also  submitted  for 
constructing  a  large  greenhouse  at  the  propagjiting  gardens  for  palms 
and  subtropical  plants.  Tlie  greenhouse  structures  now  existing  at 
the  gardens  are  of  small  size  and  not  of  sufficient  capacity  to  acci>m- 
modate  that  class  of  plants. 

Eighteenth, — An  estimate  amounting  to  $5,000  is  submitted  for  im- 
proving Reservation  No.  246,  known  as  Howard  University  Park.  This 
park  contains  an  area  of  about  11  ^  acres  and  is  unimproved. 

Nineteenth. — An  estimate  amounting  to  $15,000  is  submitted  for  lay- 
ing an  asphalt  pavement  upon  tbe  roadway  east  and  south  of  the  St^ite, 
War,  and  Navy  Dei)artinents  building.  The  present  gravel  roadway  is 
objectionable  hot\i  in  wet  an<l  dry  weather. 

Twentieth. — The  sum  of  $1,500  is  requested  for  renewing  the  super- 
structure of  one  of  the  greenhouses  connected  with  the  Executive  Man- 
sion. The  i)resent  stnicture  is  w^eak  and  should  be  rebuilt  at  the  ear- 
liest opportunity. 

Ticenty -first. — An  estimate  of  $2,000  for  repairing  the  conservatory 
of  the  Executive  Mansion  is  submitted.    The  structure  is  old  and  in 


APPENDIX    BBB — ^PUBLIC    BUILDINGS   AND    GROUNDS,      3405 

bad  condition  and  requires  extensive  patching  to  preserve  the  plants 
which  it  contains. 

Twenty-second, — Tlie  estimate  for  the  item  for  "gas,  pay  of  lamp- 
lighters, etc.,^  under  the  title  "Lighting  the  Executive  Mansion  and 
the  public  grounds,''  has  been  increased  from  $14,000  to  $15,000.  In 
the  appropriation  act  for  the  fiscal  year  ending  June  30,  1892,  the 
amount  to  be  paid  per  ann6m  for  lighting,  etc.,  each  gas  lamp  in  the 
public  grounds  was  increased  from  $20  to  $21.60.  To  provide  for  this 
increase,  for  the  additional  amount  that  it  is  estimated  will  be  re- 
quired lor  the  care  and  maintenance  of  the  electric  lamps  and  wires 
recently  introduced  into  the  Executive  Mansion,  and  for  the  purchase 
of  new  gas  lanterns  to  replace  old  lanterns  in  the  public  grounds  as 
they  become  unserviceable,  the  additional  $1,000  is  asked. 

Ticentythird. — ^An  estimate  of  $2,000.  is  submitted  for  erecting  eight 
iron  posts  in  the  Monument  grounds,  connecting  them  with  under- 
ground wires  for  electric  lights,  and  supplying  electric  lights  for  the 
same.  Since  the  introduction  of  electric  lights  in  the  grounds  south 
of  tiie  Executive  Mansion  the  travel  after  nightfall  through  that  park 
has  increased.  Much  of  this  travel  passes  through  the  Monument 
Grounds,  which  are  not  now  provided  with  any  system  of  Illumination. 

Twenty-fourth, — ^The  estimate  for  repairs  to  water  pipes  and  fireplugs 
has  been  increased  from  $2,500  to  $5,000.  The  sources  of  the  spring 
which  supplies  the  United  States  Capifol  with  water  were  much  im- 
paired by  the  excavations  made  in  connection  with  the  construction  of 
tlie  large  reservoir  near  the  Howard  University  for  the  increase  of  the 
city's  supply  of  Potomac  water,  which  has  resulted  in  diminishing  the 
pressure  at  the  Capitol.  It  is  proposed  to  use  the  additional  amount 
requested  in  making  connection  with  the  strongest  springs  in  the  vicin- 
ity and  in  overhauling  and  repairing  the  old  pipe  line  and  renewing 
such  portions  of  it  as  may  be  found  unserviceable. 

Twenty-fifth. — An  estimates  is  again  wsubmitted  for  replacing  the  over- 
head wires  between  the  Capitol  and  the  depaitments  with  a  duplicate 
underground  six-wire  cable.  The  growth  of  the  trees  on  the  sidewalks 
renders  it  absolutely  necessary,  in  order  to  maintain  telegraphic  com- 
munication over  these  wires,  either  to  erect  at  once  taller  poles  at  a  cost 
of  about  $1,600  or  to  lay  an  underground  cable  at  a  cost  of  $31,000.  It 
appears  to  be  the  will  of  Congress  that  no  more  overhead  wires  shall  be 
placed  in  this  city  (see  District  of  Columbia  appropriation  act  of  July 
18, 1888) ;  otherwise  I  should  recommend  the  api>ropriation  of  the  smaller 
amount. 

Twenty-sixth. — I  recommend  that  the  salaries  of  the  two  steam  engineers 
at  the  Washington  Monument  be  increased  from  $80  and  $60  to  $90  and 
$70  per  month,  respectively.  The  duties  pf  these  two  men  are  of  great 
importance.  Upon  their  efficiency  and  intelligence  depend,  to  a  great 
extent,  the  lives  of  those  wiio  use  the  elevator.  The  increase  asked  is 
small  and  the  men  deserve  it.  I  also  recommend  that  the  pay  of  the 
two  firemen  be  plained  at  $60  per  month  each.  That  is  the  rate  allow^ed 
firemen  in  the  Executive  Departments,  and  there  appears  to  be  no  rea- 
son why  the  firemen  at  the  monument  should  receive  less. 

The  item  for  fuel,  lights,  oil,  waste,  repairs,  etc.,  should  be  increased 
from  $3,000  to  $3,600  for  the  purpose  of  painting  the  ironw^ork  in  the 
interior  of  the  monument. 
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Financial  ataiemeni  for  fiscal  year  ending  June  SO,  1892, 


Title  of  appropiiatioii. 


IroprovenMii  t  find  cftre  of  public  groiin«U,  1892 

Repairs,  iuelf  etc.,  Execative  Mansiou,  etc.,  1892 

Lighting,  etc.,  Execative  Mansion,  etc.,  2892 

Repairs  to  water  pipes  and  fire  l>lagA,  1892 

Telegraph  to  connect  the  Capitol  with  the  departments  and 

Goyemment  Printing  Offloe,  1892 

Contingent  expenses  public  buildings  and  gronnds  under  Chief 

Engineer,  1892 

Salanes  of  employes  public  buildings  and  grounds  under  Chief 

Engineer,  1892 

Care  and  maintenance  of  the  Washington  M  onument,  1892 

Electric- light  plant,  Executiye  Mansion 


Available 
at  begin- 
ning of 
fiscal  year. 


173,960.00 

43,000.00 

15,024.00 

2,500.00 

1,250.00 

500.00 

49,060.00 

12,820.00 

2,076.00 


Exi>ended 

during 
fiscal  year. 


173,881.22 

A2, 975. 16 

14.998.47 

2.486^30 

1,250.00 

490.46 

49.018w40 

12,497.34 

2,076.00 


Unex- 
pended bal> 

anceto 

revert  to  the 

Treasury. 


$118. 78 
24.84 
26.33 
13.70 


.54 

41.60 
322.66 


I  am,  general,  very  respectfully,  your  obedient  servant, 

O.  H.  Ernst, 
Colonel^  U.  8,  A,y  Major ^  Oarps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 
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ISSUE  OF  PUBLISHED  CHARTS  OF  THE  NORTHERN  AND  NORTHWESTERN 
LAKES,  AND  SURVEYS  MADE  FOR  THE  PURPOSE  OF  KEEPING  THESE 
CHARTS  UP  TO  DATE. 


REPORT  OF  COLONEL  O,  M,  FOB,  CORPS    OF  ENGINEERS,   BVT.  BRIG. 
GEN.,  U.  S.  A,,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1892, 


United  States  Engineer  Office, 

Detroit,  Mick.,  July  16,  1892. 

Sir:  I  have  the  honor  to  transmit  herewith,  in  duplicate,  my  annual 
report  on  the  "issue  of  the  published  charts  of  the  Northern  and  North- 
western Lakes  and  surveys,  made  for  the  purpose  of  keeping  these 
charts  up  to  date,"  for  the  fiscal  year  ending  June  30, 1892.    •    •    • 
Very  respectfully,  your  obedient  servant, 

O.  M.  PoE, 
Colonel,  Corps  of  Engineers,  Bvt.  Brig,  Gen,,  U.  8.  A. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U,  S,  A, 


CCC  I. 


issue  op  THE  PUBLISHED  CHARTS  OF  THE  NORTHERN  AND  NORTH- 
WESTERN LAKES  AND  SURVEYS,  MADE  FOR  THE  PURPOSE  OF  KEEP- 
ING THESE  CHARTS  UP  TO  DATE. 

The  sundry  civil  act  of  March  3, 1891,  appropriated  the  following 
amounts  for  the  fiscal  year  ending  June  30, 1892: 

Swrvey  of  Northern  and  Northwestern  Lakes, — For  printing  and  issuing  charts  for 
use  of  navigators  and  electro  typing  plates  for  chart  printing,  two  thousand  doUars. 
For  surveys^  additions  to,  ana  correcting  engraved  plates,  ten  thousand  dollars. 

Under  the  first  item  the  issuing  of  charts  has  been  done  in  Detroit, 
Mich.,  from  this  office;  the  rest  of  the  work  required  being  attended  to 
by  the  office  of  the  Chief  of  Engineers  in  Washington.  During  the 
fiscal  year  nearly  all  charts  have  been  sold  at  the  uniform  price  of  20 
cents  each.  A  few  special  lithographic  charts  have  been  sold  for  10  cents 
each,  and  some  charts  have  been  issued  free  of  charge  for  the  official 
use  of  Goyemment  agents  applying  for  them. 

^  8407 
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The  following  table  shows  the  extent  of  this  business: 

I$9ue  of  the  charts  of  the  Nartheni^  and  Northweetem  Lakes  during  the  fiscal  year  ending 

June  SO,  1892, 


Description. 


Total. 


OnhandJaly  1,1891.. 
Keceived  during  year. 


IsAued  to  United  States  yessels  and  ofBc.ialM 

Sold  at  20  cents  each 

Sold  St  10  oenta  each 


On  hand  Joly  1, 1892. 


5,173    ' 


The  sum  of  $1,024.50  was  turned  into  the  Treasury  from  sales  of 
charts. 

Tqtal  namber  of  charts  diatribiited  to  July  1,  1891 181, 1S6 

Distribated  during  fiscal  year 1 5, 801 

Total  distributed  to  July  1,  1892 186,987 

Complaints  are  often  made  of  the  quaUty  of  the  paper  on  which  the 
charts  are  printed.  This  paper  is  too  easily  torn  and  is  not  suited  to 
the  rough  handling  frequently  necessary  when  the  charts  are  used  on 
shipboard.  A  better  quality  of  paper  ci)uld  be  furnished  if  more  ftmds 
were  available,  and,  in  view  of  the  great  use  made  of  these  charts  by 
the  lake  marine,  an  estimate  of  $3,000  is  made  tor  this  item  for  the  fiscal 
year  ending  June  30, 1894,  in  order  that  those  who  buy  the  charts  from 
the  Government  may  have  tbis  cause  of  complaint  removed. 

Under  the  second  item  of  the  above  appropriation  a  number  of  charts 
have  had  cx)rrections  and  additions  made  upon  them  in  this  office,  and 
have  been  forwarded  to  Washington  in  order  that  the  necessary  changes 
might  be  made  upon  the  engraved  ])lates. 

The  following  charts  have  thus  been  amended  in  this  office: 

Scale. 

Lake  Superior,  No.  3 1:400000 

River  St.  Marie,  No.  1 1:  40000 

River  St.  Marie,  No.  2 1:*  40000 

Straits  of  Mackinac 1:120000 

North  end  of  Lake  Michigau 1:400000 

Beaver  Island  Group,  Lake  Michi«^an 1 :  120000 

Lake  Huron 1 :  4000fX) 

Saginaw  Bay,  Lake  Huron 1:120000 

Saginaw  River 1:   10000 

The  information  embodied  in  the  above  charts  was  derived  from  the 
best  available  sources  of  information.  Much  assistance  was  obtained 
from  the  engineer  office  of  the  ninth  and  eleventh  light-house  districts 
and  from  engineer  offices  for  the  improvement  of  rivers  and  harbors. 
In  some  cases  certain  special  examinations  of  the  localities  had  to  be 
made,  and  these  were  done  in  connec^tion  with  works  of  river  and  har- 
bor improvement  in  progress  at  the  time.  This  work  has  been  seriously 
impeded  by  lack  of  sufficient  funds.  The  work  is  essential,'however, 
if  the  charts  are  to  be  used  for  navigating  the  lakes. 

Instructions  from  the  Ohief  of  Engineers  require  that  if  information 
of  any  obstructions  to  navigation  not  exhibited  on  the  charts  should  be 
received,  the  same  shall  be  communicated  to  the  office  of  the  Chief  of 
Engineers,  with  an  estimate  of  the  cost  of  a  survey.    Among  other  ob- 
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Btructions  so  reported  dnring  the  fiscal  year  were  two  shoals  in  the 
western  end  of  Lake  Erie,  lying  close  to  the  course  of  vessels  from  Cleve- 
land and  eastern  ports  to  the  month  of  the  Detroit  Eiver.  One  of  these 
obstmrtions  was  re][)orted  about  3  miles  north  and  west  of  Pelee 
Spit  light-house,  on  the  Canadian  side  of  Lake  Brie;  the  other  was 
reported  as  making  out  trom  Littles  Point  near  Colchester,  Lake  Erie, 
and  was  said  to  be  due  south  of  the  wharf  at  Colchester  and  thrw3- 
eighths  of  a  mile  out«ide  of  a  shoal  which  was  shown  on  the  chart.  An 
estimate  of  $1,000  was  submitted  for  the  survey  of  the  former  shoal 
and  of  #010  for  the  latter.  On  account  of  the  laige  commerce  passing 
these  obstructions  they  were  considered  to  warrant  a  special  examina- 
tion, and  accordingly  orders  for  the  survey  of  these  shoals  were  issued ; 
for  the  shoal  off  Littles  Point  on  September  25, 1891,  and  for  the  shoal 
off  Pelee  Spit  light-house  on  November  19, 1891, 

During  the  fall  of  1891  there  was  too  much  unfavorable  weather  to 
warrant  an  attempt  to  survey  the  shoal  off*  Littles  Point,  and  the  order 
directing  a  survey  oft*  Pelee  Spit  light-house  was  issued  too  late  in  the 
season  to  permit  anything  to  be  done  until  spring;  nothing  but  pre- 
paratory work  was  done,  therefore,  until  May  20, 1892,  when  a  lake 
survey  party,  under  the  immediate  charge  of  First  Lieut.  Charles  S. 
Kich^,  Corps  of  Engineers,  U.  S.  Army,  lefb  Detroit  for  Colchester, 
Ontario.  Here  most  of  the  shore  work  was  finished,  and  on  May  25 
the  party  proceeded  to  Pointe  Pel6e,  Ontario,  where  all  of  the  topo- 
graphical and  hydrographical  work  was  completed,  and  the  party  re- 
turned to  Colchester  on  June  14.  A  new  shoal  was  discovered  to  the 
north  and  west  of  PeWe  Spit  Light-house,  upon  which  but  13J  feet  of 
water  was  found.  One  of  the  dhoalest  spots  was  over  a  wreck  said  to 
be  the  NichollSj  sunk  in  1879,  after  the  former  survey  of  this  locality 
had  been  coinpleted.  The  importance  of  having  all  such  dangerous 
shoals  plotted  upon  the  charts  at  the  earliest  possible  moment  after 
they  are  discovered  is  shown  by  the  fact  that  a. vessel  is  reported  to 
have  grounded  upon  the  newly  discovered  slioal  near  PeWe  Spit  light- 
house shortly  after  the  survey  party  left  Pointe  Pel6e,  and  to  have  been 
delayed  for  sometime  and  subjected  to  considerable  expense  before 
getting  off.  All  of  the  delay  and  expense  thus  incurred  would  probably 
have  been  saved  had  the  shoal  been  marked  upon  the  chart  at  the  time. 

The  Lake  Survey  party  under  charge  of  Lieut.  Rich^,  after  their  re- 
turn to  Colchester  remained  there  until  June  30,  and  just  managed  to 
complete  their  work  by  the  close  of  the  fiscal  year;  when,  by  operation 
of  law,  all  moneys  unexpended  revert  to  the  Treasury,  and  if  no  new 
appropriation  is  available  work  must  stop.  At  Colchester  woyk  on 
the  shoal  making  out  ft'om  Littles  Point  was  much  interrupted  by  un- 
favorable weather.  Ko  new  shoal  was  discovered,  and  it  was  demon- 
strated that  no  shoal  existed  in  the  place  reported.  The  shoal  shown 
on  the  chart,  however,  was  found  to  be  much  more  extensive,  and  to 
consist  of  sand,  mud,  and  clay,  in  which  a  large  number  of  bowlders  are 
embedded.  A  minimum  depth  of  12^  feet  was  found  where  16^  feet  is 
shown  on  the  chart.  Had  it  not  been  for  the  use  of  the  sweeping  bar, 
however,  very  little  change  from  the  condition  of  the  bottom  at  the 
time  of  the  former  survey  would  have  been  discovered,  as  the  sounding 
poles  and  lead  lines  invariably  showed  from  4  to  6  feet  more  water  than 
was  found  by  the  bar. 

The  cost  of  the  survey  off  PeMe  Spit  Light- House  was  $553.09,  and 
of  the  survey  off*  Littles  Point  $587.59,  the  total  being  $1,140.68.  Lieut. 
Bich^'s  report  is  her^^mto  appended,  marked  A,  and  in  it  will  be  found 
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more  detafled  information  in  regard  to  the  work  done^  and  the  results 
accomplished  by  this  party. 

In  my  last  annual  report  I  stated  that  ^^many  of  the  charts  now  ih- 
sned  are  bi^ed  upon  surveys  made  thirty  and  thirty-flve  years  ago^ 
notably  the  two  charts  of  St.  Marys  Eiver,  the  surveys  for  which  were 
made  between  1853  and  ISST."  After  some  correspondence^upon  the 
subject,  I  was  directed  by  the  Chief  of  Engineers,  under  date  of  De- 
cember 18, 1891,  to  submit  an  estimate  for  a  resurvey  of  St.  Marys 
Biver,  including  the  drawing  of  the  original  charts,  with  the  view  to 
engraving  the  same  for  the  series  of  lake  charts — the  new  charts  to 
cover  the  space  between  White  Fish  Bay  and  Point  Detour  Light,  and 
to  connect  with  the  triangulations  at  both  extremities.  In  accoraance 
with  these  instructions,  a  project  for  such  'a  survey  was  submitted  on 
February  17, 1892,  and  the  following  estimate  was  made: 

Planning trlangulation $1, OOO 

Building  stations 1,500 

Measuring  angles 4,500 

Measuring  bases 1, 200 

Astronomical  observations 1, 000 

Hydrography ^.000 

Topography ^ 6,000 

Precise  leYels 500 

Office  work 18,700 

20  per  cent  for  contingencies 10, 680 

Total 64,060 

I  also  stated  that  "the  foregoing  estimate  may  be  reduced  in  propor- 
tion as  the  work  is  made  less  complete^  but  I  feel  sure  that  a  satisfac- 
tory survey,  with  the  required  office  work  to  prepare  the  data  for  the 
engraver,  can  not  be  made  for  less  than  the  above  estimate,  and  think 
it  more  likely  to  cost  a  greater  than  a  less  amount,  especially  if  we 
should  have  to  extend  the  triangulation  to  the  Straits  of  Mackinac,  in 
order  to  make  a  suitable  connection." 

The  above  estimate  did  not  include  an  item  for  the  purchase  of  in> 
struments,  because  all  of  these  that  would  be  required  could  be  obtained 
from  the  Engineer  Depot  at  WiUets  Point,  F.  Y. 

Upon  the  receipt  of  the  above  project  the  Chief  of  Engineers,  under 
date  of  February  23, 1892,  directed  me  to  submit  a  project  for  the  ex- 
penditure of  the  available  balance  of  the  appropriation  of  March  3, 

1891,  in  commencing  the  survey. 

At  that  time  the  available  balance  was  (6,461.72,  and  on  March  2, 

1892,  a  project  for  the  expenditure  of  this  sum  was  submitted.  This 
project  contemplated  hydrographic  work  at  the  twenty-seven  difiFerent 
points  in  the  river  where  excavation  has  been  done  since  the  river  im- 
provement survey  of  1879  was  made;  selection  and  measurement  of  a 
base  line,  planning  triangulation,  building  stations  and  measuring  as 
many  angles  as  possible,  running  lines  of  precise  levels;  astronomical 
work,  such  as  the  determination  of  azimuth^  and  possibly  of  the  lati- 
tude and  longitude  of  one  station,  and  a  limited  amount  of  topograph- 
ical work. 

This  project  was  approved  by  the  Chief  of  Engineers  on  April  7, 
1892,  with  the  statement  that  the  available  balance  had  been  reduced 
to  (4,461.72  by  an  allotment  of  (2,000  for  a  survey  of  the  frontage  of 
Chicago,  to  permit  proper  buoying  for  the  convenience  of  steamers 
carrying  passengers  during  the  World's  Pair,  this  latter  survey  being 
under  the  direction  of  Oapt.  W.  L.  Marshall,  Corps  of  Engineers,  U.  S. 
Army,  the  officer  in  charge  of  the  river  and  harbor  district  that  in- 
cludes Chicago. 
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Upon  the  approval  of  the  project  for  the  commeucement  of  the  sur 
vey  of  St.  Marys  Eiver,  a  requisition  for  the  requisite  instruments  was 
forwarded  to  the  Engineer  Depot  at  Willets  Point,  N.  Y.,  and  steps 
were  at  once  taken  to  secure  a  suitable  assistant  eugineor  to  take  im- 
mediate charge  of  the  field  work.  This  would  have  been  an  easy  mat' 
ter  had  it  not  been  for  the  fact  that  all  unexpended  funds  reverted  to 
the  Treasury  at  the  close  of  the  fiscal  year.  It  was  impossible,  therefore, 
to  ofi:er  anyone  much  more  than  two  months'  employment,  and  as  an 
engineer  of  the  necessary  qualifications  was  likely  to  have  i)ennanent 
employment  elsewhere,  he  would  hardly  wish  to  give  up  his  position 
for  the  sake  of  remaining  with  the  survey  for  so  short  a  time.  A  suit* 
able  assistant  was  found,  however,  in  the  employ  of  the  Missouri  Biver 
Commission,  Mr.  O.  B.  Wheeler,  who  was  formerly  an  assistant  engi- 
neer on  the  Lake  Survey,  and  the  Commission  having  courteously  con- 
sented to  permit  him  to  accept  employment  on  the  survey  during  this 
emergency,  he  reported  for  duty  on  May  22,  bringing  with  him  the  base 
measuring  apparatus  used  by  the  Missouri  Jliver  Commission,  which 
had  been  kindly  loaned  to  the  survey  for  the  purpose  of  beginning  the 
work  as  soon  as  possible. 

The  survey  was  placed  under  the  general  charge  of  Assistant  Engi- 
neer E.  S.  Wheeler,  who  had  prepared  the  projects,  and  whose  long 
connection  with  the  Lake  Survey  and  familiarity  with  its  methods  and 
with  the  region  in  question  peculiarly  fitted  him  for  the  duty.  He  was 
so  busy,  however,  with  his  regular  work  on  the  improvement  of  St. 
Marys  Falls  Canal  and  Biver,  as  to  be  prevented  from  attending  to  the 
field  work  in  person.  This  duty  devolved  on  Assistant  Engineers  O. 
B.  Wheeler  and  Joseph  Bipley,  the  latter  having  been  transferred  tem- 
porarily from  the  work  of  improving  Hay  Lake  Channel,  St.  Marys 
Biver. 

The  shore  work  was  made  under  the  immediate  charge  of  Assistant 
O.  B.  Wheeler.  A  base  line  about  2  miles  in  length  was  measured  on 
Portage  avenue  in  Sault  Ste.  Marie,  Mich.,  and  a  steel  tape  belonging 
to  the  St.  Marys  Biver  Improvement  was  standardized  by  comparison. 
The  triangulation  was  planned  starting  from  the  base  line  through  six 
stations,  and  the  angles  at  four  of  these  stations  were  satisfactorily 
measured.  Observations  were  made  for  primary  azimuth,  a  line  of  pre- 
cise levels  was  run  from  a  bench  mark  on  the  wall  of  St.  Marys  Falls 
Canal  Lock  to  Bay  Mills,  which  is  far  enough  out  to  be  on  the  Lake 
Superior  level,  and  a  water  gauge  was  established  at  the  latter  point. 
Beadings  on  this  gauge  indicate  a  fall  in  the  water  between  Bay  Mills 
and  the  head  of  St.  Marys  Falls  Canal  of  0.42  of  a  foot. 

The  hydrographic  party  under  the  immediate  charge  of  Assistant 
Joseph  Bipley  began  operations  on  May  27  in  the  vicinity  of  Sailors 
Encampment.  Five  stations  were  selected  and  marked  and  the  trian- 
gulation of  the  river  improvement  survey  of  1879  was  carried  to  the 
head  of  Mud  Lake.  The  hydrographic  work  done  was  practically  the 
same  as  in  making  estimates  in  an  improved  channel.  The  center  line 
of  a  channel  was  selected,  making  but  one  course  frt>m  the  angle  above 
the  shoal  to  the  can  buoy  in  Mud  Lake  instead  of  three  courses  as  at 
present.  Two  posts  were  placed  on  St.  Josephs  Island  in  prolongation 
of  this  center  line,  and  were  located  from  two  triangulation  stations. 
From  the  coordinates  thus  obtained,  the  equations  of  center  and  side 
channel  lines  were  computed  with  reference  to  the  system  of  coordi- 
nates sulopted  for  use  in  the  improvement  of  the  river.  Cross-section 
stakes  were  driven  on  either  side  of  the  channel  thus  laid  out,  and,  by 
means  of  marked  lines  stretched  across  the  channel  between  these 


3412      REPORT   OF   THE   CHIEF   OF   ENGINEER^,  U.  8.  ARMY. 

stakes,  soundings  10  feet  apart  were  taken  within  the  channel  lines, 
and  an  area  400  feet  in  width  and  3,120  feet  in  length  was  thns  covered, 
Soundings  were  also  taken  30  by  200  feet  apart  from  the  channel  lines 
to  the  shore  lines.  Water-gauge  readings  were  taken  every  quarter 
hour  while  sounding,  and  hubs  were  located  along  both  shores  in  line 
with  each  pair  of  section  stakes.  In  this  work  the  maximum  amount 
of  use  was  made  of  all  work  of  similar  character  that  had  been  done  in 
connection  with  the  improvement  of  the  river,  and  duplication  of  Gov- 
ernment work  wa«  avoided.  The  United  States  tug  Myra^  with  the 
quarter  boat  and  other  plant  pertaining  to  the  river  improvement,  was 
loaned  to  the  survey,  and  everythiTig  done  to  facilitate  obtaining  the 
maximum  results  from  the  funds  available. 

Mr.  B.  S.  Wheeler's  report  of  operations  on  the  survey  of  St.  Marys 
Biver  during  the  fiscal  year  ending  June  30, 1892,  is  hereunto  appended^ 
marked  B,  and  reference  is  made  to  it  for  detailed  information. 

The  following  instruments  were  forwarded  from  the  Engineer  Depot 
to  Messrs.  T.  S.  and  J.  I^  Negus,  of  New  York,  for  repairs,  and  were 
shipped  by  them  to  Sault  Ste.  Marie,  Mich. : 

1  chronometer,  T.  S.  d&  J.  D.  Negus,  Ko.  1524;  1  clirouograph,  Bond  &.  Son,  No.  316. 

The  following  instruments  were  repaired  in  a  similar  manner  by 
Messrs,  F.  E.  Brandis,  Sons  &  Co.,  of  Brooklyn,  N.  Y.,  and  shipped  to 
Sault  Ste.  Marie : 

1  Wurdeman  Zenith  telescope,  No.  12;  1  Wurdeman  astronomical  transit,  No.  1; 
1  Trongbton  &  Simms  theodolite,  No.  1,  with  14-inch  limb;  1  Troughton  &,  Simms 
tlf^odolite,  No.  3,  with  14-inch  limb. 

Use  was  also  made  of  such  of  the  instruments  pretaining  to  the  river 
improvement  as  could  be  spared,  and  everything  is  now  in  readiness 
for  pushing  the  survey  as  rapidly  as  funds  become  available-  The 
commerce  using  the  river  is  so  extensive  that  it  is  very  important  that 
the  new  charts  be  completed  at  the  earliest  possible  date,  iu  order  that 
use  maybe  made  of  the  work  already  done,  and  in  order  that  theavaila- ' 
ble  channels  and  courses  may  be  known  to  the  navigators  of  the  large 
and  expensive  vessels  that  use  this  great  highway  of  cofmmerce. 

The  survey  of  St.  Marys  Biver  was  under  the  general  charge  of  As- 
sistant E.  S.  Wheeler.  Assistant  O.  B.  Wheeler  had  immediate  charge 
of  the  shore  work,  and  was  assisted  by  Messrs.  E.  B.  Wheeler,  G.  E. 
Balch,  A.  O.  Wheeler ,  and  E.  Gr.  Thomas.  Assistant  Joseph  Kipley 
had  immediate  charge  of  the  hydrographic  work,  and  was  assisted  by 
Messrs.  F.  C.  Shenehon  and  L.  P.  Morrison.  The  amount  expended  on 
this  work  during  the  fiscal  year  was  $3,590.27,  all  of  the  unexpended 
portion  of  the  tdlotments  of  $1,010  for  the  shoals  in  Lake  Erie  being 
available  for  this  purpose,  in  addition  to  the  balance  of  $4,401.72  re- 
ferred to  above.  Out  of  this  total  amount  of  $6,071.72  an  additional 
amount  of  $714.55  was  expended  for  office  expenses;  so  that  tlie  total 
expenditure  was  $5,445.50,  leaving  a  balance  of  $626.22. 

During  the  fiscal  year  several  projects  have  been  submitted  with  a 
view  to  rendering  the  charts  of  the  Great  Lakes  of  the  greatest  possible 
use  to  navigators.    Under  date  of  September  17, 1891,  was  proposed: 

(1)  A  revision  of  all  existing  charts  in  regard  to  light-houses,  fog 
signals,  buoys,  ranges,  sailing  lines,  etc. 

(2)  Monthly  publication  during  season  of  navigation  of  bulletins  giv- 
ing all  aids  to  navigation  not  on  charts ;  rei)orts  of  dangers  derived  from 
vessels'  logs;  location  of  wrecks;  water  levels,  state  of  harbors,  etc. 

(3)  At  close  of  each  season  of  navigation  all  engineer  officers  in 
charge  of  river  and  harbor  works  to  send  to  the  office  charged  with  the 
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proposed  duty  charts  with  the  condition  of  their  works  platted  tliereon ; 
also  any  other  information  which  may  have  come  to  their  knowledge, 
including  lights,  buoys,  range  lines^  sailing  lines,  etc.,  etc.  The  in- 
formation thus  obtained  to  be  compiled  upon  the  published  charts  dur- 
ing the  winter. 

(4)  Examinations  to  be  made  of  newly  discovered  obstructions  of 
limited  areas. 

'  Under  date  of  October  10, 1891,  tlie  following  scheme  for  new  charts 
to  complete  the  set  for  the  American  coasts  of  the  lakes  was  proposed, 
each  chart  named  to  be  published  on  a  single  sheet: 

OKNKHAL  CHARTS. 

Scale. 

Lake  Superior  Canal  to  Dulnth 1:600,000 

Lake  Michigan  Straite  to  Chicago ." 1:600,000 

COAST  CHARTS. 

Lake  Snpei'ior, 

Soale. 

Outer  Island  L.  H.  to  Duluth 1:120,000 

Marquette  to  Portage  Canal 1 :  120, 000 

Portage  Canal  to  Outer  Ishuul  L.  H 1 :  120, 000 

Pointe  An  Sable  to  Marquette 1 : 1 20, 000 

White  Fish  Point  to  Poiute  An  Sable , 1:120,000 

North  Shore  from  Duluth  eastward ' 1 :  120, 000 

Lake  Huron. 

Scale. 

Pointe  Anx  Barques  L.  H.  to  Thunder  Bay  Island  L.  H 1:120,000 

Thunder  Bay  Island  L.  H.  to  Detour  L.  H 1:120,000 

In  the  above  list  the  several  charts  are  arranged  in  the  order  of  their 
importance.  St.  Marys  River  was  iTicluded  in  the  scheme  because  more 
or  less  field  work  would  have  to  be  completed  before  new  charts  of  this 
locality  could  be  published. 

These  projects  or  something  of  a  similar  nature  will  have  to  be  car- 
ried out  if  the  charts  are  to  be  rendered  of  the  greatest  service  to  navi- 
gators. The  work  already  done,  particularly  in  the  location  ot  the 
dangerous  shoals  in  Lake  Erie  above  referred  to,  has  fiilly  demonstrated 
the  necessity  which  exists  for  work  of  this  character.  The  lake  niariile 
is  of  too  great  importance  to  the  country  at  large  for  any  efibrt  looking 
towards  its  safety  to  be  spared.  When  the  United  States  Government 
sells  charts  to  navigators,  these  charts  should  embody  the  latest  and 
most  accurate  information  concerning  the  localities  to  which  they  refer, 
and  everything  should  be  done  to  render  navigation  safe  and  certain. 

From  1885  up  to  the  opening  of  navigation  in  1892  the  lowest  water 
surface  of  the  lakes  for  the  sea^son  has  been  less  each  year  than  the  year 
before.  This  conditioti,  however,  is  only  temporary  and  evidences  now 
point  to  an  increase  in  depths.  Combined  with  this  lowering  in  recent 
years,  however,  has  been  the  great  growth  of  the  lake  vessels  both  in 
size  and  number,  a  growth  that  must  be  seen  to  be  appreciated.  Since 
the  original  surveys  were  made  the  maximum  draft  of  vessels  has  in- 
creased from  9^  and  12  feet  to  16  feet,  and  when  improvements  now  in 
progress  are  completed  it  wiU  be  still  further  increased  to  20  feet.  As 
a  consequence  the  larger  and  more  expensive  vessels  are  constantly 
discovering  dangers  previously  unknown,  and  discovering  them  by  the 
costly  process  of  striking  them.  All  dangers  so  discovered  should  at 
once  be  surveyed  and  located  upon  the  charts  in  order  to  prevent  the 
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repetition  of  similar  accidents  at  the  same  point.  Localities  deemed 
perfectly  safe  for  navigation  when  smaller  vessels  were  used  are  now 
regarded  with  suspicion  by  the  larger  vessels  and  it  is  essential  that 
certain  special  areas  should  be  reexamined. 

Navigation  of  the  lakes  is  attended  with  peculiar  dangers,  similar  in 
kind,  but  far  diflferent  in  degree,  to  those  met  with  upon  the  ocean.  On 
the  lakes  vessels  are  never  far  from  land  and,  what  is  worse,  have  land 
all  around  them.  Eunuing  before  a  gale  is  never  to  be  thought  of.  At 
certain  seasons  of  the  year  gales  are  frequent  and  severe,  and  at  all  times 
an  accurate  knowledge  of  the  locations  of  all  dangerous  obstructions  i^ 
essential  to  safety.  Accurate  knowledge  of  this  kind  can  be  obtained 
ill  but  one  way  and  that  is  from  the  charts.  It  is  essential,  therefore, 
that  all  the  charts  be  kept  constantly  up  to  date. 

The  commerce  passing  through  St.  Marys  River  now  amounts  to 
9,000,000  tons  of  freight,  and  that  through  the  Detroit  River  to  over 
20,000,000  tons  of  fr*eight,  annually,  and  this  commerce  is  increa-sing 
>vith  great  rapidity.  Interests  of  such  magnitude  require  that  no  stone 
shall  be  left  unturned /or  their  protection. 

The  survey  of  St.  Marys  River  has  been  begun,  and  Everything  is  in 
readiness  to  push  the  work  so  that  ne^  charts  of  this  locality  may  be 
published  at  the  earliest  possible  date.  The  records  of  the  former  sur- 
vey and  of  the  river  improvement  will  prevent  alld  uplication  of  work 
and  will  permit  the  survey  to  be  done  as  quickly  as  possible.  The  or- 
ganized districts  in  connection  with  river  and  harbor  work  now  estab- 
lished at  the  chief  cities  on  the  lakes  will  greatly  facilitate  keeping  all 
the  charts  up  to  date  and  will  insure  the  maximum  results  with  the 
minimum  cost. 

In  view  of  the  great  importance  of  this  work  to  the  lake  maiine,  an 
estimate  of  $50,000  for  "surveys  and  other  expenses  connected  with 
ooii ecting  and  extending  the  charts  of  the  northern  and  northwestern 
lakes"  during  the  fiscal  year  ending  June  30, 1894,  in  addition  to  an 
estimate  of  $3,000  for  "printing  and  issuing  charts  for  the  use  of  navi- 
gators and  electrotyping  copper  plates  for  chart  printing^  is  submitted, 
in  full  confidence  that  the  conditions  now  existing  amply  warrant  this 
expenditure. 

Estimate  far  the  fiscal  year  ending  June  SOj  1894. 

For  printing  and  issuing  charts  for  the  use  of  navigators  and  electrotyping 
copper  plates  for  chart  printing $3, 000 

For  surveys  and  other  expenses  connected  with  correcting  and  extending 
the  charts  of  the  northern  and  northwestern  lakes 50, 000 

Total  '..    53,000 

Money  statement, 

AUotted ^ $6,071.72 

J nne  30,  1892,  amonnt  expended  during  fiscal  year 1, 402. 66 

July  1;  1892,  balance  unexpended 4,669.06 

July  1,  1892,  outstanding  liabilities 4,042.84 

July  1,  1892,  balance  available 626*22 

Amount  that  oau  be  profitably  expended  in  fiscal  year  ending  June  30, 1894 .  63,  OOOi  00 
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Dates  and  amounts  of  appropriations  for  survey  of  northern  and  northwestern  lakes. 


March  3, 1841 *  $15,000 

May  18, 1842 20,000 

Marcli  1,1843 30,000 

June  17, 1844 20,000 

March  3, 1846 20,000 

August  8, 1846 25,000 

August  12,1848 25,000 

March  3, 1849 :  10, 000 

September  28, 1850 25,000 

March  3, 1851 26,000 

August  30, 1852 25,000 

March  3, 1853 60,000 

August  5, 185 1 50, 000 

March  3, 1855 50,000 

August  30, 1856 50,000 

March3,  ia57 50,000 

June  12,1858 75,000 

March  3, 1859 75,000 

June21,1860 75,000 

March  2, 1861 75,100 

July  5, 1862 105,000 

February  9, 1863 106,  879 

Jnly2,18(U 100,000 

February  28, 1865 125,000 

Jane  12, 1866 50,000 

March  2, 1867 77,500 

March  2, 1808 77,500 


Jnly20,18e8 ;.  $76,000 

March  §,1869 100,000 

July  15,1870 100,000 

March  3, 1871 175,000 

June  10,1872 175,000 

March  3, 1873 175,000 

June  23, 1874 175,000 

March  3, 1875 160,000 

July  31,  1876  (uot  including 

$16,000  applied   to^snrvey 

Mississippi  River) .  .* 84, 000 

March  3,  1877  (not  inolndlng 

$26,000  applied   to  sarrey 

Mississippi  River  and  in- 
cluding    $9,600     received 

ftom  8i3e  of  steamers) 94, 500 

June  20,  1878  (not  including 

$49,500  applied   to  survey 

of  Mississippi  River 49, 500 

March  3,1879 85,000 

June  16, 1880 40,000 

March  3, 1881 18,000 

August  17, 1882 12,000 

March  3, 1883 3,000 

Total $2,942,879 


Dates  and  amounts  of  appropriations  for  survey  of  northern  and  northwestern  lakes. 

Printing  and  issue  of  charts  for  use  of  navigators  and  eloctrotyping  copper  plates 
for  chart  printing :  \ 

July  7,  1884 : $3,000 

March  3,  18&5 3,000 

August  4, 1886 2,000 

March  3,1887 2,000 

October2,  1888 2,000 

March  2,  1889 ? 2,000 

August  30,1890 2,000 

March  3, 1891 2,000 

Total 18,000 

Dates  and  amounts  of  ajyproprUttwus  for  survey  of  northern  and  northwestern  lakes. 

Surveys  and  additions  to  and  corroctiiig  ougraved  plates: 

March  2, 1889 $5,000 

AugU8t30,  1890 10,000 

March  3,  1891 '. 10,000 

Total 26,000 


A. 

BBPORT  OF  USUTENANT  CHA8.  8.  R1CH£,  CORPS  OF  RNOmBBRS. 

COLOKBL :  I  have  the  honor  to  suli^mit  the  following  final  report  of  operations  of 
the  lake  survey  party  under  my  charge  at  the  shoal  3  miles  north  and  west  of  Pel<Se 
Spit  light-house  and  at  the  shoal  making  out  from  Littles  Point,  Lake  Erie. 

PROGRESS. 

The  preparatory  work  of  fitting  out  the  party  was  done  during  the  first  part  of 
May,  1892 ;  and  on  May  20  the  party  left  Detroit  in  the  steamer  Scotia,  which  had 
been  engaged  for  the  survey,  and  arrived  at  Colchester,  Ontario,  off  which  place  is 
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situated  the  shoal  making  out  from  Littles  Point.  Here  mosfc  of  the  shore  work  was 
(lone,  and  on  May  25  the  party  proceeded  to  Pointe  Pelee,  where  shore  work  was 
finished;  and  on  May  28  hydrographic  work  was  hegun  on  the  shoal  3  miles  north 
and  west  of  Pel6e  Spit  light-house,  where  3^  fathoms  are  shown  on  the  chart. 
This  shoal  was  completely  resurveyedhy  June  1,  and  a  new  shoal  about  half  a  mile 
northeast  of  this  one  was  discovered;  by  June  6,  although  interrupted  somewhat 
by  heavy  weather,  considerable  jtrogress  had  been  made  upon  the  survey  of  the 
newly  discovered  shoal,  when  the  steamer  Scotia  disabled  her  boiler  and  had  to  leave 
the  work  for  repairs.  Mr.  Charles  L.  Smith,  one  of  the  party,  was  sent  with  her, 
with  instructions  to  secure  the  services  of  another  steamer  should  repairs  to  the 
i^cotia^s  boiler  take  too  much  time.  In  the  mean  while  an  effort  Was  made  to  continue 
the  survey  of  the  shoal  by  means  of  a  small  boat  alone.  The  boat,  however,  was 
loaded  so  deep  and  the  locality  was  so  exposed,  being  3  miles  from  the  nearest 
hmd,  that  the  boat  had  to  run  for  shore  every  time  a  squall  threatened,  and  it  wan 
impossible  to  make  much  progress.  On  June  11,  however,  Mr.  Smith  returned  with 
the  tug  C.  W.  Wells,  and  hydrographic  work  at  this  point  was  soon  finished. 

On  June  14, 1892,  the  party  lett  Pointe  Pel6e  for  Colchester  via  Kingsville,  at  which 
latter  place  it  was  necessary  to  communicate  with  the  post-office.  While  there  a 
hasty  survey  was  made  of  the  har1>or,  in  order  that  new  docks,  lights,  etc.,  erected 
since  the  former  survey  might  be  located  upon  the  chart.  There  is  a  harbor  of 
refuge  at  this  point  available  for  small  craft,  which  has  been  constructed  in  recent 
years;  and  A  large  summer  hotel,  the  Mettawas,  now  stands  upon  the  shore  of  the 
lake  and  forms  a  prominent  landmark.  It  was  expected  that  the  harbor  would  be 
deepened  tiO  about  14  feet  by  dredging  during  the  coming  summer;  and  dnrine  the 
return  of  the  party  to  Detroit  a  Canadian  dredge  and  outfit,  said  to  be  bound  for 
Kingsville,  were  passed  at  Amherstburg. 

The  party  arrived  at  Colchester  on  June  14,  and  on  the  following  day  located  the 
shoal  that  is  shown  on  the  chart  about  a  mile  south  of  the  dock.  During  this  day  it 
was  ascertained  that  the  steamer  Scotia  was  expected  back  from  Detroit  with  a  new- 
boiler,  and  authority  was  obtained  by  telegraph  to  reemploy  the  Scotia  upon  her 
arrivaf  and  discharge  the  C  W,  WelUj  as  the  Scotia  was  a  very  much  more  suitable 
boat  for  the  work  required  and  was  much  cheaper.  Later  in  the  day,  however,  it 
was  ascertained  that  the  Scotia  had  not  had  a  new  boiler  placed  in  her,  as  the  boiler 
the  owner  had  expected  to  obtain  had  proved  too  large,  and  it  was  therefore  sup- 
])08ed  that  the  work  would  have  to  be  completed  with  the  tug  C.  W.  Wells, 

At  Pointe  Pel^e  the  steamer  had  been  obliged  to  seek  shelter  each  night  at  Pel^ 
Island  or  Kingsville,  owing  to  the  lack  of  shelter  from  sudden  gales  in  the  vicinity 
of  the  work.  At  Colchester  similar  conditions  existed,  and  the  steamer  was  obliged 
to  seek  shelter  at  Amherstburg,  near  the  mouth  of  Detroit  River,  where  also  she 
could  keep  herself  supplied  with  coal.  OU  the  evening  of  June  15  Reoonler  Herman 
Kallraan,  jr.,Vent  to  Amherstburg  with  the  WelU^  expecting  to  return  with  her  early 
the  next  morning.  When  the  Wells  arrived  at  Amherstburg  her  engineer  deserted 
on  account  of  the  long  hours  he  had  been  necessarily  obliged  to  keep,  and  Mx*.  Kail- 
man  saw  at  once  that  if  the  work  were  to  be  pushed  another  tug  must  be  secured 
immediately,  and  that  there  was  no  time  for  the  owner  of  the  Wells  to  secure  another 
engineer.  Mr.  Kallman  therefore  took  the  responsibility  of  discharging  the  Wells, 
and  spent  the  greater  part  of  the  night  endeavoring  to  secure  another  boat,  going  as 
far  as  Wyandotte  in  a  rowboat  for  the  purpose,  but  to  no  avail.  He  finely  found 
the  ScMiUf  which  had  just  returned  to  Amherstburg,  and,  thinking  that  if  she  was 
in  good  enough  condition  to  go  from  Detroit  to  Amherstburg  she  would  be  able  to  do 
all  the  work  that  was  needed  by  the  survey,  persuaded  her  owner  to  return  to  Col- 
chester with  hiih  in  theunoming.  Thereafter  she  remained  with  the" party  until  the 
close  of  operations,  and,  although  partially  disabled,  performed  her  work  in  a  more 
satisfactory  manner  than  it  would  have  been  x»ossible  for  the  Wells  to  do. 

Work  at  Colchester,  on  the  shoal  making  out  from  Littles  Point,  was  verv  much 
delayed  by  bad  weather.  The  situatiou  is  such  that  all  but  a  nearly  due  north  wind 
makes  too  much  sea  to  permit  of  accurate  work>  and  in  fact  of  any  work  at  all  that 
requires  the  use  of  the  sweeping  bar.  By  June  24,  however,  all  work  on  the  shoal 
proper  was  completed,  and  by  the  end  of  June  26  only  one  more  day's  work  was 
needed  to  surround  the  shoal  thoroughly  with  soundings,  and  there 'remained  four 
days  more  before  the  close  of  the  fiscal'  year,  when  all  funds  would  revert  to  the 
I'reasury.  June  27,  28,  and  29  were  too  stormy  to  permit  the  steamer  to  get  to  the 
shoal,  or  to  permit  work  after  she  got  there. ^  June  30,  the  last  day  on  which  work 
was  possible,  opened  calm,  and  lines  of  soundings  were  rapidly  run  around  the  shoal 
(m  the  sides  where  no  soundings  had  previously  been  taken.  By  noon  a  fresh  breeze 
had  sprung  up  from  the  nort'hwest,  and  the  lines  of  soundings  were  put  further 
apart,  in  order  that  the  necessary  area  might  be  covered.  By  3  o'clock  there  was 
too  much  sea  to  continue  the  work,  and  the  required  area  having  been  fairly  well 
covered,  the  party  retured  to  the  shore  and  left  tor  Detroit  shortly  afterwards,  where 
they  were  disbanded. 


APPENDIX  C  C  C — ^NORTHERN  AND  NORTHWESTERN  LAKES.      3417 

METHODA. 

Shore  work, — At  Colchester  and  Fointe  Pel^e,  the  shore  work  was  done  with  BniT 
&  Berger  transit  No.  245,  and  some  stadias  which  had  previously  been  constructed 
tor  this  instrument.  These  stadias  had  been  used  during  February  and  March.  1892, 
ill  a  Bui*vey  of  the  river  Iront  at  Detroit,  and  in  that  survey  checks  had  been  taken 
ou  the  stadia  scale  in  the  following  majiner:  At  every  stadia  station,  angles  had 
been  read  to  various  prominent  landmarks  and  the  notes  of  the  survey  had  been 
nlotted  on  a  scale  of  300  feet=l  inch.  Where  the  same  landmark — a  steeple  or  light- 
iiouse.  for  example — was  sighted  at  from  fifteen  to  twenty  stadia  stations,  if  there 
was  no  error  in  any  of  the  distances,  in  azimuth,  or  in  plotting,  the  lines  from  all 
these  stations  to  the  landmark  would  when  plotted  intersect  in  one  point.  In  this 
way  these  various  landmarks  served  as  a  check  on  azimuths  and  in  a  comparative 
manner  on  distances.  They  offered,  however,  no  absolute  check  on  distances,  as  all 
the  distances  might  be  too  large  or  all  to  small  should  the  stadia  scale  be  out  of  pro- 
portion. To  obtain  an  absolute  check  on  distances,  two  lines  were  taken ;  the  first, 
the  line  from  Windmill  Point  light-house  to  Belle  Isle  light-house,  which  had  been  in- 
cluded in  a  triangulation  made  by  Col.  H.Kallman,  U.  o.  assistant  engineer,  in  Jan- 
uary, 1890,  from  a  base  line  5,000  feet  in  length,  measured  witli  a  300-foot  steel  tape 
on  Isle  Au  Pdche.  Thia  triangulation  made  the  calculated  len^h  of  the  line  joining 
the  two  lights  10,522.7  feet.  After  the  field  notes  of  the  Detroit  River  front  survey 
had  been  plotted  and  the  two  light-houses  in  question  established  by  intersections, 
in  the  manner  above  indicated,  the  distance  between  them  was  measured  with  a 
scale,  by  an  experienced  draftsman,  who  was  Ignorant  of  the  calculated  distance 
obtained  from  the  triangulatfon  and  who  made  the  distance  between  the  two  lights 
10y522  feet.  The  second  check  was  made  in  a  similar  manner  between  two  triangu- 
lation stations  of  the  lake  survey  in  the  city  of  Detroit,  "  City  Hall,'' and  "Swayne.'* 
The  distance  between  these  stations  computed  from  the  records  of  the  lake  survey 
iH  12,273  feet.  I'he  distance  measured  on  the  map  by  the  draftsman  when  ignorant 
of  the  computed  distance  was  12,273  feet.  It  was  thought,  t&erefore,  that  a  stadia 
scale  which  would  come  as  close  as  this  on  a  scale  of  300  feet=l  inch,  or  1:3,600 
would  be  sui¥icieutly  accurate  for  the  location  of  shoals  upon  a  chart  with  a  scale  of 
1 :  80,000.    Nothing  but  the  stadia  was  used,  therefore,  in  measuring  distances. 

Tfie  manner  of  measurin|^  the  base  line  for  the  location  of  the  shoals  was  as  fol- 
lows ;  Three  observiug  stations  were  selected,  the  middle  one  about  half  way  between 
the  other  two,  all  three  being  intervisible,  aud  flagpoles  were  erected  at  all  of  them. 
The  stadia  Hue  was  then  run,  each  of  the  three  observiug  stations  being  occupied  in 
due  course  by  the  instrument.  From  every  stadia  station  angles  were  read  to  all 
three  of  the  observing  stations  and  also  to  n'ny  prominent  landmark,  such  as  steeples 
or  light-houses,  that  might  be  conveuiently  situated,  and  the  topography  was  put  in 
with  the  stadias  at  the  same  time.  In  this  manner  a  direct  check  was  obtained  in 
azimuth,  and  an  «*rTor  in  any  of  the  distances  could  readily  be  detected.  To  calcu- 
lat«*  the  distance  between  anv  two  of  the  observing  stations  a  number  of  methods 
could  be  timployed;  the  simplest  and  probably  the  best  being  the  projection  of  each 
of  the  lines  between  stadia  stations  upon  the  line  connecting  the  two  observing  sta- 
tioHH  under  consideration,  and  the  summing  of  the  projected  distances  to  obtain  the 
required  distance.  By  measuring  the  base  in  thia  manner  both  money  and  time 
were  saved;  and,  although  the  first  was  desirable,  the  latter  was  essential,  for  the 
j)arty  barely  managed  to  complete  their  work  by  the  end  of  the  fiscal  year,  and  it  is 
doubtful  if  they  would  have  done  so  had  it  been  necessary  to  measure  a  base  line 
with  a  chain  or  tape,  and  then  triangulate  to  obtain  suitable  observing  stations. 
*  In  order  to  locate  the  hydrographic  work  upon  thfi  map,  angles  were  read  from 
each  of  the  three  observing  stations  to  buoys  anchored  in  the  lake.  In  this  way 
three  intersections  were  obtained  at  each  buoy  and  the  chances  of  error  were  largely 
reduced. 

At  Colchester  and  Pointe  Pel6e  observations  on  Polaris  at  eastern  elongation  were 
taken  to  establish  the  true  meridian,  an  azimuth  being  taken  in  each  case  to  a  dis- 
tant light-house. 

Water  gauges. — A  water  gauge  was  established  on  the  dock  at  Colchester  on  May 
2i,  and  readings  were  taken  three  times  daily  at  6  a.  m.,  12  m.,  and  6  p.  m.  until 
June  30.  At  Pointe  Pelde,  there  being  no  dock  at  which  a  water  gauge  could  be 
fastened  upon  the  suggestion  of  Recorder  Kallnian.  a  hole  was  dug  in  the  beach 
about  15  feet  back  from  the  shore  line  until  water  appeared;  a  barrel,  open  at  both 
ends,  was  then  sunk  in  this  hole  and  the  sand  excavated  from  inside  it  until  the  bar- 
rel was  down  as  far  as  it  was  practicable  to  drive  it.  A  stake  was  thou  driven  in- 
si<le  the  barrel  and  close  to  it  and  the  water  guage  fastened  to  this  stake.  Another 
and  slightly  larger  barrel  was  then  telescoped  firmly  over  the  first  one,  and  the  sand 
filled,  in  outside.  In  this  manner  a  well  was  formed  in  which  the  water  lever  was 
the  same  aa  that  of  the  lake  outside  and  fluctuated  with  it,  but  was  totally  unaffected 
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by  the  motion  of  the  waves.  This  gange  could  always  be  approached  and  could  be 
read  to  a  fractional  part  of  an  inch  in  the  roughest  weather.  From  May  25  to  June 
30,  this  gauge  was  read  thre^  times  daily,  and  each  gauge  was  read  hourly  during 
times  of  sounding  on  the  shoal  to  which  it  related. 

After  the  return  of  the  party  to  Detroit,  comparisons  were  made  between  the  two 
gauges  and  the  one  at  Cleveland,  Ohio,  and  it  waa  found  that  the  zero  of  the  Col- 
chester gauge  was  1.99  feet  below  hi^h  wa^er  of  1838  nnd  0.35  foot  above  the  water  sur- 
face shown  on  the  chart  (mean  level  of  Lake  Erie  1860-75),  while  the  zero  of  Pointe 
Pel6e  gauge  was  1.24  foet  below  high  water  of  1838,  and  1.10  feet  above  the  water  sur- 
face shown  on  the  chart.  Expressed  as  elevations  above  mean  tide  at  New  York 
City,  the  different  levels  are  as  follows : 

High  water  of  1838,  575.20  feet  above  mean  tide;  Pointe  Pel^,  zero.  573.96  feet 
above  mean  tide ;  Colchester,  zero,  573.21  feet  above  mean  tide :  water  surface  of  chart 
(mean  level  of  Lake  Erie  1860-75),  572.86  feet  above  mean  tide. 

Temporary  bench  marks  were  also  established  near  each  gauge  for  use  in  case  the 
gauge  should  be  displaced.  At  Colchester  the  bench  mark  was  the  top  of  a  large 
bowlder  in  the  gully  at  the  foot  of  Dunn  street  and  was  5.33  feet  above  zero  of  gauge. 
At  Pointe  Pel^e,  the  bench  mark  was  the  top  of  a  nail  driven  in  the  root  of  an  ash 
tree  at  the  edge  of  the  woods  abreast  of  the  gauge  and  was  4.10  feel/  above  the  zero 
mark. 

Hydrographio  work. — The  object  of  the  surveys  being  the  reexamination  of  certain 
localities  where  vessels  had  struck  while  drawing  less  water  than  was  sho>vn  on  the 
chart,  it  was  of  the  greatest  importance  to  obtain  the  minimum  depth  of  water  at 
each  place.  In  order  to  do  this  it  became  necessary  to  employ  the  device  known  as 
the  sweeping  bar.  As  used  on  this  survey,  it  consisted  of  a  2J~-inch  gas  pipe,  27  feet 
in  length,  held  horizontally  below  the  surface  of  the  water  by  two  small  ropes  boand 
to  the  bar  about  8  or  9  feet  from  either  end  and  passing  up  to  the  top  of  the  water; 
each  rope  then  passed  over  a  pulley  and  was  belayed  to  a  stout  beam  that  lay 
across  the  deck  of  the  steamer  just  forward  of  the  pilot  house,  the  pulleys  over 
which  the  rope  passed  being  held  in  the  ends  of  the  beam  where  they  overhung  the 
sides  of  the  boat.  Both  supporting  ropes  were  so  marked  that  the  bar  could  be  neld 
horizontally  and  its  depth  below  the  water  sui'face  could  be  gauged  according  to  the 
depth  at  which  obstructions  were  looked  for.  With  this  device  it  was  necessary  for 
the  steamertomove  very  slowly  in  order  that  the  bar  might  hang  vertically  downward 
and  not  swing  back  and  up,  as  would  be  the  case  were  the  steamer  to  move  at^a  nor- 
mal speed.  Had  the  supports  of  the  bar  been  made  rigid — of  vertical  pieces  of  gaa 
pipe,  for  example — so  that  the  steamer  could  move  rapidly,  the  first  time  an  obstruc- 
tion waM  struck  the  apparatus  would  have  been  so  badly  broken  or  injured  as  to  cause 
great  delay  for  repairs.  On  the  other  hand,  should  the  bar  swing  back  ^lightly  and  rise 
a  foot,  or  even  2  feet,  it  was  of  no  particular  consequence,  as  tiie  main  use  of  the  bar 
was  as  a  tinder,  the  steamer  being  backed  and  stopped  whenever  the  bar  struck,  and 
the  obstruction  searched  for  with  a  sounding  pole.  Should  the  obstruction  not  be 
found  in  this  manner,  as  was  sometimes  the  case,  then  the  bar  wa«  raised  a  foot 
and  the  steamer  started  forward  very  slowly.  If  the  bar  struck  again  it  was  raised 
another  foot  and  the  same  process  repeated  until  the  bar  passed  over  the  obstruotiou, 
when  it  was  lowered  to  its  former  depth  and  the  survey  continued.  In  order  to 
tell  when  the  bar  struck,  a  man  was  stationed  at  each  of  the  ropes  that  supported 
the  bar,  and  kept  his  hand  always  in  contact  with  the  rope.  A  spare  bar  was  al- 
ways carried,  in  order  to  minimize  delay  in  case  of  accident. 

It  was  on  account  of  the  slow  speed  required  of  the  steamer  in  carrying  the  bar 
or  8weei)ing  that  the  Scotia  was  so  much  better  suited  to  the  work  than  uie  C  W. 
Wells.  The  Scotia  had  a  double  engine,  and  could  run  as  slowly  as  desired,  whercAis 
the  JVelliff  having  a  sing^le  eiigiue,  would  center  if  she  attempted  to  go  as  slowly  as 
was  necessary  for  sweeping.  The  Scotia  also  was  much  smaller  and  lighter  than  the 
other  boat,  and  could  stop  more  quickly  and  was  not  so  likely  to  run  away  ttom  an 
obstruction  that  the  bar  had  found. 

Sweeping  being  the  essential  part  of  the  survey,  it  became  necessary  to  subordi- 
nate every  other  part  of  the  work  to  this.  In  order  to  locate  obstructions  found  by 
the  bar  the  following  method  was  adopted :  Four  buoys  were  anchored  approximately 
in  a  parallelogram,  two  of  the  four  sides  of  which  were  about  1,(X)0  feet  in  length; 
these  buoys  being  located  instrnntentally  irom  the  shore.  Aline  1,000  feet  in  length 
was  then  anchored  along  one  of  the  1,000-foot  sides  of  the  parallelogram  and  a  simi- 
lar line  was  anchored  parallel  to  tbe  tirst  and  300  feet  from  it.  These  thousand-foot 
lines  had  every  50  feet  marked  up(m  them  by  a  cork,  which,  floating  on  .the  water, 
could  be  seen  from  the  adjacent  l>oats.  A  small  boat  containing  the  sounding  party 
would  be  rowed  along  one  of  th»  se  cork  lines  and  soundings  taken  at  each  of  the 
corks;  the  boat  would  then  return  on  a  line  50  feet  from  the  first,  the  position  of 
this  line  being  estimated  with  sufficient  accuracy  from  the  cork  lines  on  either  side 
of  the  boat,  and  soundings  would  be  taken  abreast  of  each  of  the  corks.  In  this 
manneir  the  area  of  300  feet  by  1,000  feet  would  be  covered  with  soundings  60  feet 
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apart.  The  steamer  carrying  th^  sweeping  bar  would  follow  the  sonnding  boat,  first 
covering  the  25  feet  next  to  the  cork  line,  then  the  25  feet  next  to  this,  and  ao  on, 
making  two  runs  to  every  one  of  the  sounding  boat.  As  the  bar  was  27  feet  long 
there  would  be  a  slight  overlapping  were  the  steamer  to  keep  a  true  course  each 
time;  should  she  vary  slightly  from  her  course,  however,  an  obstraction  would  have 
to  be  very  small  to  escape  her,  and  by  having  the  bsu:  at  a  sufficient  depth  the  chaube 
of  missing  the  shallow  spots  was  practically  avoided.  The  sounding  boat,  complet- 
ing the  given  area  before  the  steamer,  would  proceed  to  reel  up  the  cork  line  first 
])Iaced  in  position,  and  would  then  place  it  on  the  other  side  of  tne  second  cork  line, 
piirallel  to  it  and  SOO  feet  from  it.  thus  inclosing  a  new  area,  which  was  surveyed  in  a 
similar  roannet  to  the  first  one.  By  this  method  an  obstruction  found  by  the  sweeping 
bar  could  at  once  be  located  within  a  few  feet  of  its  position  with  respect  to  the  sound- 
i  ngs  and  the  buoys.  After  the  shoal  proper  ha4  been  sarveyed  such  lines  of  sound- 
ings would  be  run  as  would  suffice  to  develop  the  bottom  in  its  vicinity.  At  Col- 
chester quadrilaterals  about  a  mile  in  length  and  2,000  feet  in  width  were  sounded 
as  follows :  Three  buoys  were  established  in  line,  the  middle  one  being  about  1,000 
feet  from  the  other  two.  Three  other  buoys  were  established  in  tne  same  way 
abreast  of  the  first  three,  about  a  mile  from  them.  All  buoys  were  then  located 
from  the  shore.  One-half  of  this  quadrilateral  being  1,000  feet  by  about  a  mile  in  area 
would  be  surveyed  by  placing  one  of  the  1,000- foot  cork  lines  between  two  of  the 
buoys  and  the  other  cork  line  between  the  two  buoys  opposite  them.  A  small  boat 
would  then  anchor  at  each  of  the  two  buoys  which  marKed  one  of  the  long  sides  of 
this  quadrilateral  and  the  steamer  would  run  between  the  small  boats,  being  kept 
in  range  by  flag  signals  from  one  of  the  boat-s.  The  steamer  woald  run  at  a  uniform 
speed,  soundings  would  be  taken  from  her  on  time  and  on  important  lines  the 
sweeping  bar  would  be  carried  very  deep  to  ascertain  whether  or  not  any  obstruc- 
tion existed.  After  the  line  between  the  two  buoys  ha^l  been  sounded  in  this  man- 
ner the  small  boats  would  move  opposite  corresponding  corks  200  feet  or  300  feet  or 
any  desired  distance  from  the  buoys  and  the  line  between  the  two  boats  sounded  as 
before.  After  the  first  half  of  the  quadrilateral  was  surveyed  in  this  manner,  the 
cork  lines  were  shifted  to  the  corresponding  buoys  in  the  second  half,  and  the  sur- 
vey was  continued.  This  method  was  very  flexible.  With  the  limited  time  at  the 
disposal  of  the  party  when  it  became  necessary  to  hurry  the  work  on  account  of 
threatening  weather  the  lines  of  soundings  could  be  placed  farther  apart,  while, 
should  closer  examination  of  any  special  area  prove  necessary,  the  lines  could  be 
put  closer  together,  the  sounding  party  being  entirely  independent  of  the  shore. 
Had  any  obstruction  been  found  during  the  course  of  this  work  it  was  proposed  to 
drop  a  buoy  upon  it,  finish  the  line  upon  which  the  soundings  were  being  made,  and 
subsequently  return  to  the  spot  that  had  been  buoved,  and  make  a  special  surve>j  of 
it  in  a  similar  manner  to  that  employed  on  the  shoal  proper.  As  no  obstruction 
was  found  during  this  work  no  special  survey  of  this  kind  was  required. 

During  the  progress  of  the  hydrographic  work  the  gauj^e  was  read  every  hour,  and 
the  times  of  beginning  and  ending  of  each  line  of  soundings  were  recorded.  Evory 
night  after  the  return  of  the  party  to  shore,  all  the  soundings  were  reduced  to  zero 
of  gauge  and  were  then  plotted  upon  the  map  at  the  first  practicable  opportunity. 

BESULT8. 

Shoal  S  miles  north  and  west  of  PeUe  Spit  light-house, — ^The  first  place  surveyed  in 
this  vicinity  was  the  shoal  upon  which  3i  fathoms  are  shown  upon  the  chart.  This 
shoal  was  found  to  consist  mainly  of  a  ledge  of  solid  rock,  and  the  least  depth  found 
was  18.7  feet,  as  referred  to  the  water  surface  of  the  chart,  an  area  of  about  1,430,000 
square  feet  having  been  passed  over  by  the  sweeping  bar. 

During  the  past  spring  Capt.  W.  A.  Grubb,  the  keeper  of  Pel^e  Spit  light-house, 
noticed  some  ice  remaining  near  this  shoal  after  all  the  ice  had  disappeared  elsewhere. 
He  had  the  forethought  to  establish  rangea  on  the  shore  in  line  with  this  ice,  and 
after  the  sarvey  of  the  above-mentioned  shoal  was  finished  one  of  Capt.  GrubVs  ranges 
was  followed  out  and  a  large  shoal  was  discovered  about  half  a  mile  to  the  north- 
east of  the  first  one,  where  good  water  is  shown  on  the  chart.  This  shoal  was  sur- 
veyed and  three  points  of  minimum  depth  were  discovered,  one  having  16.1  feet  of 
water  on  it  as  reduced  to  the  water  surface  of  the  chart,  over  a  ledge  of  rock ;  another 
13.5  feet  over  an  old  wreck  laden  with  iron  ore,  said  to  be  the  Kicholls,  sunk  in  1879 
after  the  former  survey  was  finished,  and  the  third  13.5  feet  over  a  cluster  of  bowl- 
dera.  On  this  shoal  an  area  of  1,100,000  square  feet  was  covered  by  the  sweeping 
bar.  Lines  of  soundings  were  run  connecting  the  two  shoals,  and  good  water  was 
found  between  them. 

Had  it  not  been  for  the  ranges  established  bjr  Capt.  Grubb  it  is  doubtful  if  the 
party  would  have  discovered  the  new  shoal  in  this  locality.  They  certainly  would 
not  have  done  so  without  a  great  loss  of  time.  It  is  important  that  as  dangerous  a 
shoal  as  this,  so  close  to  the  track  of  vessels,  should  have  a  name  so  that  it  would 
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quickly  catch  the  o.ye  of  anyone  using  the  chiirt.  Capt.  Grubb's  assistanceliaYing 
beeu  entirely  voluntary,  and  having  been  of  great  use  to  the  survey,  I  have  therefore 
to  HUggeat  the  name  of  '^Grubh  Heef"  for  the  two  shoals  at  this  point. 

The  importance  of  having  all  dangerous  shoals  like  this  one  plotted  upon  the  chart 
at  the  earliest  pottsible  moment  is  shown  by  the  fact  that  a  vessel  is  reported  to  have 
grounded  upon  the  new  shoal  at  this  point  shortly  after  the  survey  party  left  Poiute 
Pel(5«.  She  is  reported  to  have  struck  the  spot  where  the  wreck  of  the  Xidiolh  lies, 
and  to  have  •been  delayed  six  or  seven  hours  before  l>eing  able  to  lighter  off.  A 
wrecking  outfit  wtis  telegraphed  for  to  Amherstburg  and  arrived  shortly  after  the 
vessel  had  left  the  shoal.  All  the  expense  thus  incurred  would  doubtless  have  been 
saved  ha<l  the  shoal  been  marked  upon  the  chart. 

Shoal  making  out  from  Littles  Pointy  Lake  Erie. — At  this  locality  a  shoal  was  marked 
npon  the  chart  1  mile  south  of  Colchester  Dock,  with  a  least  depth  of  16.5  feet 
upon  it.  A  new  shoal  was  reported  three-eighths  of  a  mile  south  of  this  one,  and  was 
said  to  be  quite  extensive  and  to  consist  ot  large  bowlders.  No  sign  of  this  latter 
shoul  wa8  ui.Hcovered  bjr  the  survey  parcy,  but  the  shoal  shown  on  the  chart  was 
found  to  be  more  extensive  than  there  indicated,  and  to  consist  of  sand,  clay,  and 
mud,  in  which  are  embeilded  a  large  number  of  bowlders,  some  of  which  stand  as 
high  as  6  feet  above  the  bottom.  The  least  water  was  found  I  mile  south  of  Col- 
cheHtcr  Dock,  and  is  12.35  fetit  as  reduced  to  the  water  surface  of  the  chart.  An  area 
of  4,500,000  square  foet  was  swept  with  a  sweeping  bar,  and  the  usefulness  of  this 
device  was  fully  deniouHtratod,  as  the  sounding  poles  and  leadlines  would  invariably 
give  from  4  to  6  fc/ct  more  water  than  was  found  by  the  bar. 

After  the  shoal  had  been  surveyed  lines  of  soundings  were  run  all  around  it',  and 
about  2  square  miles  of  area  covered.  South  of  the  shoal,  where  a  new  shoal 
wtis  reported,  lines  were  run  200  and  300  feet  apart  from  the  shoal  to  the  south 
side  of  the  track  of  vessels.  On  these  lines  the  sweeping  bar  was  carried  at  a  depth 
of  27  feet  below  the  surface  and  did  not  strike;  thereby  demonstrating  that  no  such 
shoal  as  was  reported  was  in  existence.  Whoever  located  it  was  doubtless  on  th«  shoal 
marke<l  on  the  chart,  and  overestimated  his  distance  from  the  shore.  As  it  would  be 
well  for  this  shoal  to  have  a  name,  I  4iave  to  suggest  that  it  be  called  '^  Grecian 
Shoal,''  fi'om  the  name  of  the  vessel  that  struck  upon  it  in  July,  1891. 

KSTIMATE8  AND  COST. 

The  estimate  for  the  survey  of  the  shoal  off  Poiute  Pel^e  was  $1,000.  The  cost  of 
the  work  was  $553.09.  The  estimate  fur  the  survey  of  the  shoal  off  Littles  Point  was 
$610.    The  cost  of  the  work  was  $587.59.    Total  estimate,  $1,610 ;  tot4il  cost,  $1 ,  140.68. 

The  party  was  very  much  delayed  by  bad  weather.  Had  the  month  of  June  been 
no  more  stormy  than  it  ordinarily  is,  the  work  would  have  been  finished  in  a  week 
and  a  half  to  two  weeks'  less  time,  and  the  cost  would  have  been  proportionately 
reduced. 

In  conclusion,  I  desire  to  state  that  Recorder  Herman  Kallman,  jr.,  who  had  per- 
sonal charge  of  all  the  offshore  work,  proved  himself  highly  energetic  and  efficient, 
and  it  was  largely  due  to  his  efforts  that  the  party  were  enabled  to  complete  their 
work  before  the  close  of  the  fiscal  year. 

Respectfully  submitted. 

CHA.RLK8  S.   RiCH£, 

FirBt  Lieutenant y  Corps  of  Engineers,  U.  S.  Army^ 
Col.  O.  M.  POK, 

Corps  of  Engineers,  U,  S.  Army, 


B. 

report  op  mr.  e.  8.  wheeler,  assistant  engineer. 

United  States  Engineer  Office, 
Sault  Sie,  Marie,  Mich.,  July  5,  189S. 

Colonel:  I  have  the  honor  to  submit  the  following  report  upon  the  operations 
connected  with  the  survey  of  the  Northern  and  Northwestern  hakes,  St.  Marys  River, 
for  the  Ascal  year  ending  June  30,  1892: 

I  received  your  orders  in  February  to  begin  a  survey  of  St.  Marys  River.  This 
survey  to  be  of  sufficient  accuracy  to  make  a  chart  in  general,  similar  to  the  lake 
survey  charts  with  the  hydrography  of  the  channels  of  about  the  same  occuracy  as 
the  usual  harbor  surveys. 

The  following  surveys  which  have  already  been  made  were  to  be  utalized  aa  far 
as  possible : 

(1).  United  States  lake  survey  made  in  1853  and  1854.     The  shore  line  and  hy4rog- 
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raphy  of  this  survey  to  be  used  excepting  where  improvements  have  been  or  will  be 
made. 

(2).  Survey  made  under  the  direction  of  Gen.  Weitzel  iu  1879;  this  is  a  survey  of 
the  channel  only. 

(3).  Precise  levels  which  have  been  brought  from  sea  level  to  Lake  Superior  at 
Marquette  by  the  United  States  Lake  Sur\ey. 

The  work  required  under  your  orders  was  as  follows : 

(1).  A  primary  triangulation  connecting  the  Lake  Survey  triangulation  ifi  the 
east  end  of  Lake  Superior  with  that  in  the  north  end  of  Luke  Hnron^  with  the  nec- 
essary base-lines  and  azimuth  determinations. 

{2).  Minute  hydro&raphy  of  those  points  in  the  channel  which  have  been  dredged 
or  otherwise  chauged  since  the  previous  surveys. 

(3).  Topography  of  that  portion  of  both  banks  of  the  river  which  is  conspic- 
uous from  the  decks  of  vessels  passing  through  the  river. 

(4).  The  determination  of  the  latitude,  longitude,  and  azimuth  of  at  least  one 
point  in  the  triangulation. 

(5).  Carrying  precise  levels  westward  as  far  as  Bay  Mills,  for  the  purpose  of  making 
accurate  tide-gauge  readings  at  this  point. 

The  actual  work  of  this  survey  was  begun  in  the  lat^t  daj's  of  May.  Assistant  En- 
gineer Ripley  with  a  party  of  about  15  men,  the  tug  Myraj  and  the  quarter  boat 
iSwallow  made  a  minute  survey  of  the  shoals  at  Sailors  Encampment. 

Mr.  Ripley's  report  is  attached  herewith : 

United  States  Engineer  Office, 
Sault  Ste.  Marie,  Mich,,  July  4,  1892. 

Sib:  The  limestone  shoal  at  Sailors  Encampment  was  selected  for  beginning  the 
hydro£japhio  work  of  resurvey  of  St.  Marys  River,  Michigan. 

Five  stations  were  located  for  continuing  the  triangulation  of  river  survey  of  1879 
from  Sailors  Encampment  to  head  of  Mud  Lake. 

Each  station  was  marked  with  a  piece  of  limestone  about  1  foot  square  in  which 
was  drilled  a  hole  one-half  inch  iu  diameter  and  3  inches  deep.  The  stones  were 
placed  3  feet  under  ground  and  a  wooden  tripod  built  and  placed  iu  position  over 
each  stone. 

The  angles*  were  read  with  the  Piston  &  Martin  theodolite,  and  each  triangle 
closed  wiuiin  three  seconds.  The  present  steamboat  channel  is  on  the  Canadian 
side  and  has  three  courses  from  angle  above  shoal  to  the  can  buoy  in  Mud  Lake.  A 
channel  was  selected  on  the  American  side  of  the  river  with  only  one  course,  and  the 
improvements  required  will  be  out  of  the  way  of  passing  boats. 

Soundings  were  taken  10  feet  apart  over  an  area  400  feet  wide  and  3,120  feet  long, 
also  30  by  200  feet  apart  for  the  full  width  of  the  river  for  a  distance  of  3,000  feet. 
Very  respectfully,  your  obedient  servant, 

•  Joseph  Ripi^ey, 

Aesistant  Engineer, 

Mr.  E.  S.  Wheeler,  . 
Aimstant  Engineer,  etc. 

Assistant  Engineer  O.  B.  Wheeler,  of  the  Missouri  River  Commission,  was  directed 
by  you  to  begin  the  triangulation.  Mr,  Wheeler  reported  on  the  21st  of  May,  1892, 
with  4  assistants  from  the  Missouri  River  Commission;  selected  a  base  line  2  miles 
in  length  on  Portage  avenue.  This  was  measured  four  times  with  satisfactory  re- 
sults; he  also  planned  six  stations  of  the  triangulation  and  measured  the  angles  at 
four  of  them.  Azimuth  was  observed  from  a  station  about  1  mile  from  the  base. 
Two  of  Mr.  Wheeler's  assistants  carried  a  line  of  precise  levels  from  the  masonry  of 
the  lock  walls  to  Bay  Mills. 

Mr.  Wheeler's  report  is  attached  herewith : 

United  States  Exqineer  Office, 
Sauli  Ste.  Marie,  Mich.,  Jitne  28,  189iS. 

Sir:  Agreeably  to  the  following  instructions  1  reported  at  your  office,  at  this 
place,  on  May  21,  1892. 

Detroit,  Mich.,  May  9, 1892. 

Sir:  As  soon  as  relieved  ft*om  duty  on  the  Missouri  River  Commission,  for  tempo- 
rary service  in  connection  with  the  resurvey  of  St.  Marys  River,  Mich.,  you  will 
proceed  to  Sault  Ste.  Marie,  Mich.,  and  report  for  duty  to  Mr.  E.  S.  Wheeler,  assist- 
ant engineer  in  local  charge  of  the  public  works  at  that  place.  The  travel  indicated 
is  necessary  for  the  public  ^ernce. 
Very  respectfully, 

O.  M.  PoB. 
/y^jnnel  Corps  of  Engineers,  Bvt.  Brig.  Gen.,  U.  S.  Army, 
Mr.  O.  B.  Whkklkr,        ^^^^ 
Assistant  Engin 
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BASE  LINE. 

The  first  work  was  th(^  Hclection  of  ground  Huitable  for  the  m^smemeiit  of  a  2- 
mile  base  line,  to  be  measured  with  the  Hteol  tape  by  night.  The  location  of  this 
base  Hue  was  tiunlly  on  Portage  avenue,  in  thfs  city,  and  extended  from  Binffham 
street  nearly  to  the  Little  Kaj^iidH  lining,  for  the  moat  part  of  the  way,  through  the 
center  of  the  street-car  track,  whirh  track  was  not  then  in  use.  The  staking  oat 
and  measuring  of  the  line  was  identical  with  the  method  used  in  1885  under  the  MIr* 
sonri  River  Commission  and  fully  reported  in  reports  for  1885-'87.  The  same  "ad- 
juster" as  there  used  was  used  here,  and  a  standard  tape  and  thermometers  belong- 
ing to  the  Commission,  together  with  a  standard  tbermonieter  21  inches  in  lengtn, 
belonging  to  Mr.  E.  S.  Wheeler,  were  used.  Three  complet-e  measurements  were 
made  on  the  same  dat«  (namely,  June  1),  the  first  and  last  measurements  agreeing 
within  one-tenth  of  an  inch,  the  middle  one  differing  by  less  than  one-half  inch 
from  either  of  the  others.  A  500-foot  stei  1  tape,  belonging  to  the  office  here,  was 
standardized  by  measuriug  a  commensurate  distance  of  1,500  feet  measured  also  with 
the  300- foot  standard  ta])e.  A  copy  of  the  adjuster  and  reel  of  the  Commission  was 
made  for  use  with  the  500-foot  tape. 

TRI ANGULATION   STATIONS. 

The  stations  of  the  base  line  were  so  located  that  the  triangulation  could  be  car- 
ried oft'  on  either  side  of  it.  The  first  station  off  the  base  was  upon  the  Ashmun  street 
hill,  li  miles  from  the  west  base  station,  and  it  was  selected  also  as  the  azimuth 
station,  while  the  marks  (or  lantern)  was  on  station  '^  west  base.''  llie  second  Bta- 
tion  olf  the  base  was  in  Canada,  3  miles  from  west-base  station.  The  four  stations 
mentioned  constitute  the  tirst  quadrilateral.  The  fifth  and  sixth  stations  are  on 
Sugar  Island  and  Rankins  Mountain  Canada,  respectively,  and  with  the  third  and 
fourth  mentioned  constitute  the  second  quadrilateral.  The  seventh  station  is  on  Larks 
Ridge,  a  commanding  ridge,  about  2  miles  southwest  from  New  Fort  Brady.  All 
seven  stations  are  described  in  the  notebook  and  are  marked,  six  with  the  regulation 
stone  18  by  18  by  4  inches  with  a  brass  center  bolt,  set  3  feet  or  more  under  ground, 
the  sixth  being  on  naked  rock,  with  a  half-inch  hole  drilled  in  the  r9ck,  in  which 
hole  is  cemented  a  20-peuny  spike  with  head  down.  This  spike  stays  the  foot  of  a 
target.  The  station  is  on  the  highest  point  of  rock  within  a  half-mile  radius  of  tlie 
station.  At  five- of  the  stations  portable  tripods  answer  tlie  purposes  of  a  station. 
At  the  first  station  in  Canada  it  was  necessary  to  erect  a  21 -foot  tripod  with  a  target 
platform  at  24  feet  above  the  ground,  and  on  Sugar  Island  a  57-f6ot  tripod  with  a 
60- foot  target  platform  was  necessary,  to  save  the  extensive  cutting  of  timber.  As- 
sistant Engineer  Glen  C.  Balch  successfully'  supervised  the  construction  of  the  latter 
station.  Both  stations  were  built  of  peeled  round  timber  and  are  models  of  their 
kind.  • 

PLAN  OF  TRIANGULATION, 

A  quadrilateral  system  with  a  minimum  limit  of  a  30^  angle  in  triangles  used  in 
computation  is  contemplated.  This  is  to  be  carried  on  from  an  11-mile  line  be- 
tween the  sixth  and  seventh  stations  in  connection  with  the  fifth  reaching  Gros 
Cap  or  Iroquois  Point,  going  above,  or  a  point  in  Canada  back  of  Lake  Georjjo, 
going  below,  looking  over  Sugar  Island  from  the  seventh  station.  A  point  south  of 
Waiska  Bay  should  be  selected  for  good  conditioned  triangles,  going  above.  Also  a 
point  south  from  here  about  12  miles  on  Sand  Hill  or  Stony  Ridge  between  the  Me- 
ridian and  Mackinac  roads,  going  below.  Stations  of  any  great  height  will  be^re- 
quired  only  on  the  Michigan  side  to  get  above  the  timber. 

AZIMUTH  AND  ANGLE  READING. 

The  azimuth  and  angle  rea<lings  have  been  made  with  the  Troughton  and  Sinuns 
Theodolite,  No.  1,  14-inch  limb,  fully  descriijed  in  Professional  Papers  No.  24,  Corps 
of  Engineers,  U.  S.  A.  Complete  azimuth  obsorvatious  on  Polaris  near  and  at  elon- 
gation with  the  necessary  time-star  observations  have  been  secured  on  two  nights. 
These  observations  were  so  satisfactory  (differing  at  elongation  by  only  1.6  seconds) 
that  It  was  not  considered  necessary  to  obtain  a  third  night's  observation,  especially 
as  the  time  for  angle  reading  was  limited.  No  star  at  western  elongation  wasavcail- 
able  or  it  would  have  been  read  upon.  One  half  of  the  observations  were  fronPiui- 
ago  of  the  star  from  an  artificial  horizon,  thus  doing  away  with  the  reading  of  the 
level,  a  method  most  highly  to  be  commended.  The  mark  at  west  base  station,  was 
a  light  through  a  vertical  slit  two-tenths  of  an  inch  in  width.  Fogs  and  clonds  cut 
off  the  work  on  many  nights.    At  three  of  the  stations  a  portable  station  6  feet  in 
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beiglit  has  been  used,  and  the  readiugB  over  the  base  line  were  made  before  6  a.  m., 
before  the  street  cars  were  in  motion. 

The  reading  on  first  quadrilateral  are  completed — three  of  the  trian  j^les  closing  on 
the  first  attempt  within  the  ]^rimary  limit  of  3  seconds,  the  fourth  closing  outside  this 
limit  was  reread  at  one  station.  The  remaining  three  stations  are  approximately 
located.  Vertical  angles  were  read  at  all  stations  occupied.  The  readings  on  angles 
and  azimnth  were  alfmade  by  Assistant  Engineer  £.  B.  Wheeler,  and  recorded  by 
Assistant  Engineer  Glen  C.  Balch  or  myself. 

PBECISE  Li:VELS. 

A  line  of  precise  levels  was'  run  from  B.  M.  "F.*'  of  the  Ship  Canal  to  the  water 
gauge  established  at  Hay  Mills,  on  a  bay  which  may  be  considered  a  part  of  Lake 
Superior  proper,  to  find  the  slope  of  the  St.  Marys  River  above  the  canal.  The 
report  of  the  assistant  engineers  who  did  the  work  is  herewith  appended.  An  ap- 
proximate  result  ft'om  the  few  water-gauge  readings  at  Bay  Mills  indicate  a  slope  of 
about  0.42  foot. 
I  desire  to  commend  highly  all  the  assistant  engineers  who  aided  me  in  the  work. 
Very  respectfully, 

O.  B.  Whekler, 
U.  S.  Assistant  Engineer, 
Mr.  £.  S.  Wheeler, 

U,  S,  Assistant  Engineer, 

United  States  Engineer  Office, 
Sault  Ste.  Marie,  Mich,,  June  27,  1892, 

Dear  Sir:  Following  your  instructions  a  line  of  precise  level  was  run  from  B.  M. 
"  F"  on  the  northwest  comer  of  the  lock  to  a  gauge  in  Waiska  Bay. 

The  length  of  the  main  line  was  14  miles  ana  20  yards.  The  limit  of  error  allowed 
was  3"**"  -)/k;  where  K  represents  dhstance  in  kilometers.  The  main  line  was  ran  in 
seventeen  sections.  Of  the  s^'enteen,  eleven  checked  on  first  trial,  three  were  run 
three  times,  two  were  run  four  times,  and  one  was  run  five  times.  In  two  cases  only 
did  the  error  exceed  9'""  to  the  mile  on  the  first  trial. 

The  adjustment  of  the  bubbles  on  the  rods  was  tested  daily.  The  adjustments  for 
collimation  and  inclination  were  tested  morning  and  evening,  except  m  one  or  two 
cases  where  prevented  by  rain. 

The  maximum  error  allowed  in  collimation  was  2^^,  The  maximum  error  allowed 
in  inclination  was  two  divisions  of  the  level  tube. 

Four  permanent  and  seventeen  temporary  bench  marks  were  established  and  de- 
scribed in  the  notebooks. 

The  zero  of  gauge  in  Waiska  Bay  was  found  to  be  1.1541  meters  ^r=3.78  feet  below 
B.  M.,  "F." 

Very  respectfully,  your  obedient  servants, 

B.  J.  Thomas. 
A.  O.  Wheeleb. 

Mr.  O.  B.  Wheeler, 

U,  8,  A$8iatant  Engineer, 

The  following  instruments  for  use  on  this  work  have  been  received : 
1  Negus  chronometer.  No.  1524;  2  Troughton  &  Simms  theodolites,  Nos.  1  and  3, 
with  14  inch  limbs;  1  Wurdemann  zenith  telescope,  No.  12;  1  Wurdemann  transit. 
No.  1;  1  chronograph,  by  Bond  &  Son. 

All  of  these  instruments  were  received  in  good  order,  except  the  zenith  telescope, 
which  had  evidently  been  injured  in  transit. 

All  work  was  stopped  on  the  30th  of  June.    Assistant  Engineer  Wheeler  returned 
to  the  Missouri  River  Commission,  taking  with  him  the  base-measuring  apparatus. 
Very  respectfully,  your  obedient  seivanti 

E.  S.  Wheeler, 
AsHstant  Engineer, 
Col.  O.  M.  PoE, 

Corps  of  Engineers,  17.  S*  A. 
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survey  of  waverly  shoal,  lake  erie. 

report  of  maj,  amos  stickney,  corps  of  engineers^  for  the 

fiscal  year  ending  june  so,  1892, 

United  States  Engineer  Office, 

Buffalo^  N.  r.,  January  16,  1893. 

General  :  I  have  the  honor  to  submit  the  following  report  upon  the 
survey  of  Waverly  Shoal,  Lake  Erie.  This  shoal  takes  its  name  fi*oui 
the  fact  that  the  propeller  Waverly  struck  upon  it  September  20,  1800, 
on  voyage  from  Buffalo,  ^N".  Y.,  to  Gladst/one,  Mich.  The  vessel  was 
drawing  15  feet  of  water  at  the  time  of  striking  the  shoal,  and  remaine<l 
fast  until  a  part  of  her  load  was  removed,  when  slie  got  off,  reloaded, 
and  proceeded  on  her  way,  after  a  detention  of  three  and  a  half  days. 
The  shoal  lies  nearly  on  the  line  laid  out  in  the  Lake  Survey  chart  as 
the  course  from  Buffalo,  N.  Y.,  to  Fairport,  Ohio.  It  was  not  discov- 
ered by  the  Lake  Survey,  as  the  adjacent  lines  of  deep-water  soundings 
passed  on  either  side  of  it.  The  general  direction  of  the  axis  of  tlie 
shoal  is  northeast  and  southwest,  and  it  is  about  2^  miles  from  the  Buf- 
falo Breakwater  light-house,  and  about  1|  miles  from  the  Canadian 
shore.  The  18-foot  contour  surrounds  an  a^ea  of  about  700  feet  in 
length,  by  from  100  to  200  feet  in  width.  The  16-foot  contour  surrounds 
a  space  about  160  feet  in  length  by  20  to  50  feet  in  width.  The  least 
depth  found  was  15  feetj  though  it  is  probable  that  there  is  less  depth 
over  some  of  the  bowlderw.  A  buoy  was  placed  on  the  shoal  by  the 
inspector  of  the  tenth  light  house  district  in  June,  1891. 

The  sufvey  was  made  by  Mr.  Ernest  Siegesmund,  assistant  engineer, 
in  the  latter  part  of  Septembr,  1891,  when  the  weather  was  fair  and  the 
lake  calmr  Buoys  were  anchored  along  the  axis  of  the  shoal  and  their 
bearings  taken  with  a  theodolite  from  a  base-line  measured  on  the 
shore  and  from  the  Horse  Shoe  Reef  light-house,  the  Buffalo  breakwater 
light-house,  and  the  soutli  end  of  the  breakwater.  Light  lines  were 
stretched  between  the  buoys  and  other  lines  to  small  boats  anchored 
at  various  points.  By  means  of  these  lines  the  points  of  soundings 
were  located  with  sufficient  jiccuracy.  Nearly  1,300  soundings  were 
made,  covering  the  area  of  less  than  24  feet  depth,  and  some  lines  run 
out  to  deeper  water. 

The  soundings  are  reduced  to  the  same  plane  of  reference  as  those  on 
the  chart  of  the  lake  survey  of  1875. 

The  bottom  is  rock,  with  bowlders  upon  it. 

Two  charts*  accompany  this  report,  one  showing  the  soundings  and 
the  other  showing  the  location  of  the  shoal. 

The  location,  as  near  as  it  could  be  determined,  is  marked  in  pencil 
on  the  original  lake  survey  chart  sent  to  me  from  your  office. 

The  shrinkage  of  the  paper  makes  it  difficult  to  locate  any  point  on 
this  chart  with  precision. 

Very  respectfully,  your  obedient  servant, 

Amos  Sticknby, 
Major  of  Engineers^  U,  &  A. 

Brig.  Gen.  Thomas  L.  Casey, 

Chitf  of  Engineers,  U.  S.  A, 

*  Omitted. 
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survey  op  shoals  in  st.  lawrence  river,  new  york. 

rsfobt  of  major  milton  b,  adams,  corps  of  engineers,  for  the 

fiscal  year  ending  june  so,  189g. 

1.  haskell  shoal. 

United  States  Engineer  Office, 

Burlington^  Ft.-,  October  P,  1891, 

General:  I  have  the  honor  to  report  the  completion  of  the  survey 
of  the  St.  Lawrence  Eiver  near  Haskell  Shoal  made  by  yonr  instnio- 
tions  of  August  10, 1891. 

A  chart*  is  transmitted  herewith,  on  which  a  very  dangerous  shoal 
is  indicated  in  red  ink,  and  the  least  depth  on  the  shoal,  13  feet,  is  also 
shown. 

Two  other  shoals  were  found  in  the  course  of  the  survey  of  the  lo- 
cality with  only  20  feet  of  water  where  much  greater  depths  are  indi- 
cated on  the  chart;  they  have  also  been  indicated  in  red  ink  on  the 
chart  herewith. 

The  search  'SKW.  of  Haskell  Shoal  only  developed  the  existence  of 
tlie  one  shoal  there  that  has  20  feet  of  water  over  it,  and  the  search  was 
made  so  thoroughly  that  it  seems  reasonable  to  assume  that  there  is  no 
other  shoal  in  that  part  of  the  river. 

The  fact  that  another  shoal  has  been  found  to  exist  in  the  St.  Law- 
rence Eiver  almost  in  exact  course  of  passing  steamers,  only  known  to 
one  vessel  captain  and  located  by  him  half  a  mile  below  its  true  posi- 
tion, would  seem  to  emphasize  my  recommendation  of  October  10, 1888. 
(See  Report  of  Chief  of  Engineers,  1889,  page  2403, 1st  to  7th  lines.) 

Again  the  opinion  is  advanced  that  the  method  of  sounding  used  in 
the  survey  of  the  river  for  the  location  of  its  rocky  shoals  was  not  suf- 
ficiently searching,  and  that  it  might  well  be  supplemented  by  thoroughly 

dragging  all  its  navigable  portions. 

*  *  *  *  *  •  • 

Very  respectfully,  your  obedient  servant, 

M.  B.  Adams, 
Major  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  TJ.  S.  A. 


report  of  mr.  f.  m.  bar8tow,  assistant  engineer. 

United  Statks  Engineer  Office, 

Burlington,  Vt.,  November  10, 1891, 

Sir  :  I  have  the  honor  to  submit  the  following  report  on  the  survey  of  the  mid- 
channel  shoal  recently  discovered  between  Cross-ovetand  Sister  Island  lights,  in  the 
St.  Lawrence  River,  New  York : 

This  shoal  is  not  indicated  on  the  sailing  charts,  and  its  existence  was  unknown 
until  a  deep-draft  vessel  recontlv  ran  upon  it.  It  is  located  in  a  direction  S.  26^ 
30'  W.  from  Dark  Island,  N.  80°  E.  from  Cherry  Island,  and  N.  SCP  W.  from  Scow 
Island,  about  one-fourth  of  a  mile  above  Haskell  Shoal  in  mid-channel,  directly  in 
the  usual  sailing  route  of  vessels.  It  is  also  situated  nearly  in  the  same  straight  line 
as  the  three  shoals  located  and  described  in  my  report  to  you  dated  June  29,  1889, 
and  the  reasons  given  for  the  removal  of  those  shoals  are  applicable  to  this  shoal. 

""""  "        •  Omitted. 

ENa  92 2U 
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The  idea  advanced  in  that  report,  that  these  Bboals,  being  nearly  in  the  same 
straight  line,  might  be  parts  of  the  same  ledge,  and  ''that  this  ledge  may  come  within 
18  feet  of  the  surface  in  other  places  not  now  known,''  seems  to  have  been  verified  by 
the  finding  of  this  heretofore  unknown  shoal. 

The  mid-channel  shoal,  about  one-quarter  of  a  mile  below  Sister  Island,  was  also 
surveyed,  but  its  removal  does  not  appear  to  be  as  necessary  on  account  of  its  near- 
ness to  a  light-house. 

Very  respectAilly,  your  obedient  servant, 

F.  M.   BAR8TOW, 

AuMiant  Engineer, 
Mi^.  M.  B.  Adams, 

Corps  of  Engineers, 


2.  shoals  near  gboss-oyer  light. 

United  States  Engineer  Office, 

Burlington^  Ff.,  July  7, 1892, 

Oeneral:  In  compliance  with  your  indorsement  dated  January  7, 
1892  (fQe-mark,  187, 1892),  a  survey  has  been  made  of  four  shoals  in  the 
St.  Lawrence  Eiver  near  Oross-over  Light,  by  Assistant  Engineer  F. 
M.  Barstow,  under  my  instructions,  and  I  have  the  honor  to  transmit 
herewith  a  tracing*  from  the  drawing  made  of  the  shoals  and  his  report 
on  the  survey. 

The  bearings  for  locating  the  shoals  on  the  river  charts  were  taken 
from  well-defined  bench  marks,  and  Gross-over  and  Coles  light-houses 
were  used  in  this  connection  before  the  recent  instructions  on  the  sub- 
ject were  received  from  the  Light-House  Dei>artment.  Soundings  were 
made  over  the  shoals  to  21-foot  depths  and  their  contents  calculated, 
so  as  to  be  in  readiness  to  estimate  for  their  removal. 

In  view  of  the  recent  movement  towards  effecting  a  depth  of  20  feet 
in  the  upper  lake  channels,  I  have  the  honor  to  reconunend  that  the 
excavations  of  the  shoals  in  the  St.  Lawrence  Biver  be  carried  to  tlie 
same  depth  th,at  may  be  authorized  by  Congress  for  the  upper  lakes; 
i,  e,j  as  soon  as  authorized  there,  then  the  excavations  in  the  St.  Law- 
rence Biver  be  planed  and  estimated  for  the  same  depth. 

•  *  •  •  •  *         '      • 

It  is  believed  that  of  the  several  shoals  found  and  sounded  •  ♦  • 
Haskell  Shoal,  the  one  situated  one-fourth  of  a  mile  above  Haskell 
Shoal,  and  the  one  near  Crossover  Light  (No.  1),  are  the  most  dangerous. 

•  •  •  •  *  •  • 

Very  respectfully,  your  obedient  servant, 

M.  B.  Adams, 

Majiyr  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineer 8 J  U,  8.  A. 


BBPORT  OF  MR.  F.  M.  BARSTOW,  ASSISTANT  ENGINEER. 

Cedar  Island,  N.  Y.,  June  SO,  1892. 

Sir  :  I  have  the  honor  to  submit  the  following  report  on  the  survey  of  certain 
shoals  in  the  St.  Lawrence  River,  New  York. 

The  survey  was  made  to  find,  locate,  and  measure  four  certain  shoals  reported  to 
you  as  having  been  struck  by  large  vess'^ls  navigating  these  waters  during  the  low 
water  of  last  fall.    They  will  be  designated  as  Nos.  1,  2,  3,  and  4. 

*  Omitted. 
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bhoals  No8.  .1  and  2  were  found,  located,  and  measured  without  trouble.  Nos.  3 
and  4,  after  most  careftil  and  repeated  soundings,  I  am  unable  to  find,  but  have  found 
two  others,  Nos.  5  and  6,  in  the  channel  that  are  liable  to  be  struck  by  large  vesst^ls 
at  any  time. 

Shoal  No.  1,  from  its  location  between  Cross-over  Light,  Whale-back  Shoal,  and 
Bay  State  Shoal  in  mid-channel,  where  the  channel  is  narrow  and  crooked,  is  one  of 
the  most  dangerous  shoals  in  this  vicinity.  I  consider  its  removal  to  18  feet  below 
low-water  mark  necessary  to  afford  safe  narigation  for  large  vessels. 

*  *  •  •  «  «  * 

Shoals  Nos.  2  and  5  are  in  Canadian  waters,  near  a  light-house,  where  the  channel  is 
wide.  A  buoy  placed  upon  them  would  appear  to  be  sufficient  protection.  Shoal 
No.  6  is  near  the  Bay  State  Shoal,  and  on  side  of  the  channel,  so  it  seems  to  me  that 
if  a  buoy  were  placed  upon  it  the  protection  would  be  ample. 

None  of  the  aoove-described  shoals  are  indicated  on  the  sailing  charts  now  in  use. ' 
Their  exact  location,  with  soundings  taken  upon  them,  are  included  in  the  map, 
field  book,  and  more  detailed  letter  accompanying  this  report. 
Very  respectfully,  your  obedient  servant, 

F.  M,   B^RSTOW, 

Assistant  Engineer, 
MaJ.  M.  B.  Adams, 

Corps  of  Engineers, 


C  C  C  4. 

EESUEVEY  OF  THE  LAKE  FEONT  AT  CHICAGO. 

BEPOBT  OF  CAPTAIN  WILLIAM  L,  MARSHALL^  C0BP8  OF  ENGINEERS, 

FOB  THE  FISCAL  TEAR  ENDING  JUNE  SO,  189g. 

(For  letter  of.  transmittal  see  Appendix  J  J.) 

An  allotment  of  $2,000  fh)m  the  appropriation  for  the  fiscal  year  end- 
ing June  30, 1892,  was  made  and  assigned  by  the  Chief  of  Engineers  to 
this  office  for  a  resurvey  of  the  obstructions  due  to  rock  reefs,  lying  off 
shore  between  Thirty-fifth  street  and  the  south  limit  of  Jackson  Park, 
for  the  correction  of  existing  maps. 

A  party  was  organized  in  April,  1892,  and  prosecuted  work  during 
the  remainder  of  the  fiscal  year. 

A  base  line  was  measured  on  the  exterior  breakwater  and  a  triangula- 
tion  carried  from  Diversey  street  to  Calumet  Harbor,  fixing  the  shore 
line.    Six  angles  of  this  triangulation  remain  to  be  measured. 

Forty- three  lines  of  soundings  were  made  south  of  Thirty-fifth  street 
and  18  lines  north  of  Thirty-fifth  street.  The  rock  obstructions  have 
been  located,  but  more  detailed  examination  will  be  made  of  them. 

The  survey  will  be  completed  to  include  the  harbors  and  approaches 
to  Chicago  and  Calumet  harbors,  at  the  expense  of  the  appropriations 
for  these  harbors. 

No  further  funds  required. 

The  report  of  Assistant  Engineer  L.  M.  Mann,  herewith,  shows  in  de- 
tail the  work  done. 

Money  statement 

April  6, 1^.  amount  available  per  letter  Chief  of  Engineers $2, 000. 00 

June  30, 1892,  amount  expended  during  the  fiscal  year 1, 172. 99 

July  1, 1892,  balance  unexpended .*.         827.01 

July  1, 1892,  balance  avaijjjijie 827.01 
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REPORT  OF  MR.  L.  M.  MAXN,  ASSISTANT  ENGINEER. 

Chicago,  III.,  June  SO,  189S. 

Captain  :  I  have  the  honor  to  report  the  work  cloue  on  the  survey  of  the  lake  Iront, 
Chicago,  during  the  tiscal  year  ending  June  30,  1892. 

After  a  few  days  Kpent  m  preparing  t/ools,  instruments,  etc.,  and  putting  steam 
launch  in  ^ood  condition,  actual  work  in  the  field  was  commenced  April  25. 

A  base  line  was  measured  on  the  exterior  breakwater  with  a  lOO-foot  steel  tape 
with  spring  balance  attachmenf.  Four  measurements  resulted  in  a  mean  of  5,407. 87 
feet.  Starting  from  this  base  a  triangulatiou  system  was  established  covering  the 
shore  line  from  Diversey  street  (north  end  of  Lincoln  Park)  to  Calumet  Harbor 
(South  Chicago).  The  unusual  advantage  of  the  three  lake  cribs  and  the  Auditorium 
tower  as  triaiignlation  stations  enabled  me  to  evolve  a  very  good  system.  All  points 
south  of  the  Auditorium  to  South  Chicago  form  independent  triangles  with  the  4-miIe 
crib  and  the  tower.  There  are  thirty-four  triangles  in  the  system,  requiring  observa- 
tion  of  one  hundred  and  two  ancles.  One  of  the  sides,  CC',  on  the  easterly  break- 
water was  subsequently  measured,  making  a  second  base  line.  Also  connectioEs  were 
obtained  with  the  city  btise  line,  giving  three  measured  bases  in  the  system.  The 
angles  were  observed  with  a  transit  reading  to  thirty  seconds :  four  repetitions  for 
each  angle  were  read.    Two-thirds  of  the  triani^les  were  closed  within  four  seconds. 

Total  number  of  angles  observed  =161  sets;  m  some  cases  more  than  one  set  was 
read  to  close  triangle  within  limits. 

Total  number  of  azimuths  =192. 

The  tri angulation  is  very  nearly  complete ;  six  angles  are  still  required  to  close 
four  triangles. 

The  stama  work,  which  covers  about  16  miles  of  shore  line,  is  complete.  All  piers, 
slips,  jetties,  revetment,  etc.,  along  the  shore  were  located;  also  prominent  streets, 
buildings,  etc.     Total  number  of  stadia  readings  =1,813, 

Twenty  sounding  stations  were  located  from  Chicago  Harbor  to  Twelfth  street,  400 
feet  apart;  and  from  Twelfth  to  Seventy-first  street  171  sounding  stations  were  lo- 
cated, 200  feet  apart. 

Forty-three  lines  of  soundings  were  run  in  lake  south  of  Thirty-fifth  street,  some 
of  tht'm  extending  2  miles  from  shore. 

Eleven  lines  were  run  cast  of  easterly  breakwater  to  25  feet  of  water. 

Seven  lines  were  run  iu  Outer  Harbor. 

Total  number  of  soundings  =7,833;  total  number  of  sounding  angles  =  2,858. 

A  i)reliminary  examination  of  rocky  reefs  oif  Forty-seventh  street  and  between 
Fifty-sixth  and  Fifty-eighth  streets  shows  that  a  very  close  location  of  same  is  es- 
sential. 

Inner  reef  at  Forty-seventh  street  is  about  three-fourths  of  a  mile  from  shore ;  least 
sounding  taken  over  same  was  3.9  feet  at  datum. 

Outer  reef  at  Forty -seventh  street  is  about  2  miles  from  shore;  least  sounding 
taken,  20  feet  at  datum;  bxit  probably  there  is  shoaler  water. 

Outer  reef  at  Fifty -sixth  street  is  about  1^  miles  from  shore;  least  sounding  taken, 
11.6  feet  at  datum. 

Inner  reef  about  1^  miles  from  shore;  least  sounding  taken,  9-10  feet  at  datum. 

There  is  over  30  feet  of  water  l)etween  these  reefs,  and  also  inside  of  inner  ree£ 

Both  the  months  of  May  and  .June  have  been  about  the  rainiest  months  on  record; 
the  extraordinary  bad  weather  hjis  delayed  the  work  to  an  unusual  degree. 
Very  respectfully,  your  obedient  servant, 

L.  M.  Mann, 

AssUtant  Engineer, 

Capt.  W.  L.  Marshall, 

Corp»  of  Engineers f  U.  S.  A, 
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survey  of  black  creek  shoal,  lake  ontario. 

report  of  captain  dan  c.  kingman,  corps  of  engineers,  fob 

the  fiscal  year  ending  june  so,  18916, 

United  States  Engineer  Office, 

Oswego  N.  Y.,  Oct4)ber  28^  1891, 

General  :  I  have  the  honor  to  transmit  herewith  a  copjr  of  the  rej^^^ 
of  Assistant  Engineer  Jndsoti  upon  an  obstruf^tion  to  navigation  which 
was  said  to  exist  in  Lake  Ontario  at  a  point  about  4  miles  west  of  Little 
Sodus  Light,  and  about  1  mile  out  from  the  shore. 
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It  will  be  seen  from  his  report  that  such  an  obstruction  does  exist, 
but  it  is  of  less  importance  tlian  I  was  led  to  believe,  because  it  is  only 
about  one-third  of  a  mile  from  the  shore,  where  the  chart  calls  for  12 
feet  of  water,  instead  of  1  mile  from  the  shore,  where  the  chart  shows  a 
much  greater  depth. 

It  can  hardly  be  regarded  as  an  obstruction  to  large  vessels,  though 
it  might  be  dangerous  to  small  ones. 

•The  original  lake  survey  sheet*,  is  mailed  to  you  to-day  in  a  separate 
package. 

•  •••••• 

I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

Dan  0.  Kingman, 

Captain  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers  J  U.  S.  JL. 


report  of  ur.  william  pibrsox  jud90n,  assista17t  engineer. 

United  States  Engineer  Office, 

Oswego,  N,  Y.,  October  £7 ,  1891, 

Sir:  I  have  tlie  honor  to  report  that,  in  compliance  with  your  orders  to  find,  and 
make  a  survey  of  unlocated  rocks  said  to  lie  in  Lake  Ontario  about  4  miles  -west  of 
Little  Sodus,  I  left  Oswef^o  on  the  ni^lit  of  October  2  with  the  steamer  HatUion 
(which  had  been  hired  at  $10  per  working  day  or  $5  per  idle  day),  ran  in  to  Little 
bodus  for  the  night,  and,  on  the  morning  of  the  3d  found  the  shoal  in  question^ 
with  the  aid  of  George  Carter,  a  fisherman,  whose  partner  had  reported  its  existence. 

The  main  rock  In  tne  shoal  has  4  feet  depth  at  present  stage  of  water  level  (1  foot 
above  extreme  low  water),  and  lies  one-third  mile  off  the  Black  Creek  outlet,  where 
the  lake  survey  chart  shows  12  feet  depth. 

Conspicuous' landmarks  were  identified  on  the  original  detail  sheet  of  the  lake 
survey,  and  a  base  line  was  located  on  the  beach  by  triangnlation  from  these  land- 
marks. From  this  base  line  buoys  on  the  shoal  were  located,  checked  by  sextant 
angles  taken  at  the  buoys.  Five  deeper  rocks  near  the  main  and  largest  one  were 
also  located,  and  the  vicinity  for  one-half  mile  radius  was  closely  examined  to  obtain 
assurance  that  no  shoal  spotli  were  overlooked.  The  only  rocks  to  be  noted  were  five, 
which  were  found  within  200  feet  of  the  shoalest  and  largest  one. 

The  details  are  fully  given  upon  the  maps*  herewith  submitted. 

^         .  *  •  »  •  *  » 

I  am^  very  respectfully,  your  obedient  servant; 

Wm.  Pibrson  Judron, 

AseUitant  Engineer, 
Capt.  Dan  C.  Kingman, 

Corp%  of  Engineers, 


C  C  C6. 


ANNUAL  WATER-LEVEL  CURVES  O  F  THE  NORTHERN  AND  NORTHWESTERN 

LAKES. 

Tridaily  observations  were  made  at  Charlotte,  N.  Y.,  on  Lake  On- 
tario, from  Jnly,  1887,  to  Jnne  30,  1892,  and  at  Oswego,  N,  Y.,  horn 
July,  1890,  to  Jnne  30,  1892.  Observations  were  also  made  at  Cleve- 
land Harbor,  Ohio,  and  at  Erie  Harbor,  Pa.,  on  Lake  Erie,  from  Jnly, 
1887,  to  Jnne  30,  1892;  at  Milwaukee,  Wis.,  on  Lake  Michigan,  from 
July,  1887.  to  June  30, 1892,  and  daily  observations  at  Escanaba,  Mich., 
on  Green  Bay,  from  Jnly,  1887,  to  June  30,  1892.  At  the  last-named 
place  observations  were  not  made  in  January,  February,  March,  and 

^Omitted. 
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April  of  1888,  nor  iu  January,  February,  and  March  of  the  years  1889, 
1890,  1891,  and  1892,  by  reason  of  ice  and  snow. 

Daily  observations  were  made  at  Sand  Beach,  Mich.,  on  Lake  Huron, 
and  at  Sault  Ste.  Marie  and  Marquette,  Mich.,  on  Lake  Superior,  firom 
July,  1887,  to  June  30, 1892. 

The  accompanying  tables  and  plates  are  continuations  of  those  pub- 
lished in  the  Annual  Report  of  the  Chief  of  Engineers  for  1887,  Part 
III,  page  2418. 

Monthly  mean  of  water  leueU  for  the  9everal  statione  below  the  planee  of  rtferenoe 

adopted  in  1876,    (See  plates). 


Stations. 


Charlotte 

Erie , 

Cle\elaiid 

Milwankm 

Escaimba 

Saud  Beach 

Marquetto 

Sault  Ste.  Marie , 


1887. 


Jnne.  iJuljr. 


Feet. 


3.317 


Fett. 
1.34 
1.42 
1.27 
1.92 
2.07 
1.88 
3.07 
2.947 


Aug. 

Feet. 
1.83 
1.90 
1.59 
2.06 
2.33 
2.09 
2.99 
3.064 


Sept. 


FeH. 
2.43 
2.14 
1.82 
2.40 
2.63 
2.44 
3.13 
8.U05 


Oct 


Feet. 
2.91 
a.  37 
2.41 
2.85 
3.00 
2.66 
3.20 
3.031 


Nov. 


Feet. 
3.40 
2.76 
2.68 
3.18 
3.16 
3.11 
3.44 
3.260 


Dec. 


Feet. 
3.55 
2.74 
2.6C 
3.80 
3.78 
3.40 
8.65 
3.665 


1888. 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

3.67 

3.86 

3.64 

3.14 

2.08 

2.84 

3.83 

8.24 

2.68 

2.41 

2.84 

3.11 

3.01 

2.38 

2.13 

3.48 

3.53 

8.86 

8.14 

2.76 
2.97 

2.85 

3.51 

3.60 

3.43 

8.29 

3.77 

8.76 

3.83 

3.83 

3.36 

3.815 

4.166 

4.115 

4.125 

3.524 

1 

June. 


Feet. 
2. 88 
2.U 
2.00 
2.49 
2.77 
2.65 
2.57 
2.675 


Charlotte 

Erie 

Cleveland 

Hilwankee 

Escanaba 

Sand  Beach 

Marquette 

Sault  Ste.  Marie. 


1888. 


1.90 
1.85 
2.48 
2.66 
2.52 
2.38 
2.518 


3. 
1. 
1. 
2. 
2. 
2. 
2. 
2. 


11 
97 
95 
60 
77 
48 
25 
523 


3.34 

2.38 

2.39 

2.75 

2.93  I 

2.78 

2.30 

2.604 


3.68 
2.60 
2.76 
3.00 
3.18 
3.07 
2.39 
2.620 


3.81 
2.60 
2.70 
3.05 
3.45 
3.25 
2.52 
2.819 


3.85 
2.60 
2.82 
3.63 
3.80 
3.46 
2.88 
3.158 


1889. 


3.7:} 

3.43 

3.36 

3.19 

2.94 

2.67 

2.81 

3.12 

2.70 

2.66 

2.80 

2.96 

3.12 

2.77 

2.59 

3.66 

3.68 

3.70 

3.69 
4.04 
3.77 

3.61 
3.98 
3.63 

8.60 

3.68 

3.70 

3.34 

3.40 

3.58 

3.40 

3.22 

3.432 

8.722 

3.700 

8.705 

3. 144| 

2.50 
2.13 
2.16 
3.15 
3.55 
3.90 
3.09 
2.965 


Charlotte 

Erie.. 

Cleveland 

Milwaukee 

Escanaba 

Sand  Beach 

Marquette 

Sault  Ste.  Marie. 


1880. 


2.36 
2.04 
1.96 
2.97 
3.28 
3.04 
2.90 
2.697 


2.61 
2.35 
2.27 
3.21 
3.42 
3.10 
2.72 
2.690 


3.15 
2.69 
2.66 
3.38 
3.59 
3.27 
2.59 
2.697 


3.47 
3.16 
3.08 
3.63 
4.13 
3.64 
2.76 
2.844 


3.80 
3.18 
8.35 
8.98 
4.42 

3.06 
3.143 


3.58 
2.93 
3.09 
4.16 
4.49 
4.14 
3.36 
3.531 


1890. 


2.97 

2.66 

2.67 

2.13 

2. 33     2. 30 

2.10 

1.86 

2.73 

2.44 

2.32 

1.83 

4.08 

4.12 

4.14 

3.82 

4.23i 

4.07^ 

4.07 

4.19 

4.21 

3.49 

3.63 

3.87 

3.89 

3.476 

4.030 

4.037 

4.103 

1.76 
1.46 
1.40 


1.18 
L17 
1.12 


3. 69  3. 18 
8.54 
3.33 
8.60  3.23 
8.640  3.020 


Charlotte 

Oswego 

Erie 

Cleveland 

Milwaukee 

Escanaba 

Sand  Beach 

Marquette 

Sault  Ste.  Marie. 


1890. 


1.23 
1.06 
1.55 
1.50 
3.11 
3.44 
3.14 
2.94 
2.695 


1.80 
1.78 
2.01 
1.94 
3.19 
3.55 
3.14 
2.  7J 
2.786 


2.27 
2.14 
2.31 
2.13 
3.39 
3.65 
3.41 
2.06 
2.897 


2.50 
2.46 
2.37 
2.32 
3.50 
3.89 
3.62 
2.69 
2.641 


2.55 
2.38 
2.23 
2.35 
3.84 
4.36 
3.82 
2.90 
3.104 


2.78 
2.62 
2.40 
2.58 
4.19 
4.53 
4.12 
3.26 
8.408 


1801. 


3.10 
2.91 
2.78 
2.80 
4.21 


3.02 
2.66 
2.72 
2.82 
4.45 


4.  32  )  4. 43 
3.63  ,  3.76 
4.098,  3.987 


2.43 
2.12 
2.48 
2.36 
4.26 


4.46 

3.80 
4.123 


1.86 
1.61 
2.51 
2.40 
8.05 
4.88 
4.13 
8.84 
8.059 


1.93 
1.86 
2.70 
2.67 
8.85 
4.22 
8.80 
8.64 
8.629 


2.34 
2.27 
2.56 
2.63 
8.70 
4.19 
3.04 
8.58 
3.560 


Charlotte 

Oswego 

Erie 

Cleveland 

Milwaukee...." 

Escanaba 

Sand  Beach 

Marquette 

Sault  Ste.  Marie. 


1891. 


2.65 
2.55 
2.56 
2.63 
3.871 
269 
91 
89 
3.468 


3.02 
99 
85 
90 
936 
4.430 
4.01 
3.  228 
3.456 


3.44 

3.42 

3.06 

3.08 

4.170 

4.515 

4.20 

3. 231 

3.522 


4.07 

'4.06 

3.39 

3.46 

4.531 

4.796 

4.57 

3.074 

3.466 


4.77 

4.66 

3.60 

3.90 

4. 926 

5.220 

14.88 

,3. 37» 

,3.575 


4.76 

4.69 

3.48 

3.83 

4.986 

5.280 

4.94 

3.90 

3.840 


1898. 


4.55 

4.62 

4.64 

4.22 

3.08 

4.59 

4.62 

4.48 

8.02 

3.85 

3.43 

8.97 

3.60 

3.36 

2.56 

3.80 

4.01 

3.W 

8.41 

2.61 

4.874   4.676 

4.777 

4.716 

4.207 

.   ..1  ..   .. 

5.200 

4.017 

4.92    14.98 

4.02 

4.84 

4.71 

3. 90     4. 18 

4.31 

4.30 

3.07 

3.045 

4.303 

4.483 

4.831 

3.820 

3.40 

8.29 

1.84 

1.85 

3.854 

4.450 

4.18 

8.59 

8.460 
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The  following  corrections  are  to  be  made  in  the  monthly-  mean  of 
water  levels  for  Lake  Brie  below  the  plane  of  reference  adopted  in  1876, 
as  given  in  the  Annual  Eeport  of  the  Chief  of  Engineers  for  3  887,  Part 
lU,  page  2418: 


1886. 

1887. 

July. 

Ang. 

Sept 

Oct 

Nov. 

Dec. 

Jan. 

Feb. 
1.85 

Mrt. 

Apr. 

May. 

June. 

Erie 

1.47 
1.22 

1.66 
1.43 

1.80 
1.67 

2.07 
L90 

2.11 
2.81 

2.24 
2.26 

2.43 

1.48 
1.26 

LSI 
1.24 

L80 
L06 

1.20 

CleTdlftnd 

2.40 

2.07 

1.03 

APPENDIX  D  D  D. 


CONSTRUCTION  AND  IMPROVEMENT  OF  ROADS  AND  BRIDGES  IN  THE 

YELLOWSTONE  NATIONAL  PARK. 


REPORT  OF  MAJOR   WILLIAM  A,  JONES,   CORPS  OF  ENGINEERS,  OFFI- 
CER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30, 1892. 


\ 


United  States  Enoinebr  Office, 

8t  Pauly  Minn.j  July  i,  ld9J2. 

General:  I  have  the  honor  to  submit  herewith  my  report  of  opera- 
tions for  the  improvement  of  Yellowstone  National  Park  daring  the 
fiscal  year  ending  June  30, 1892. 

Very  respectfully,  your  obedient  servant, 

W.  A.  Jones, 
Major  J  Corps  of  Engineers, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 


The  project  for  this  work  was  adopted  in  1883,  when  the  control 
was  placed  in  the  liands  of  officers  of  the  Corps  of  Engineers,  and 
consists  in  the  construction  and  maintenance  of  about  225  miles  of 
road,  with  the  necessary  bridges,  culverts,  etc.  The  roads  embraced 
in  the  project  commence  at  Gardiner,  at  the  north  boundary  line  of 
the  park,  thence  to  Mammoth  Hot  Springs;  thence  to  Ui)per  Geyser 
Basin,  passing  through  ^N^orris  Geyser  and  Lower  Geyser  basins; 
thence  to  the  outlet  of  Yellowstone  Lake  via  Shoshone  Lake  and  the 
west  arm  of  Yellowstone  Lake,  crossing  the  Continental  Divide  of  the 
Kocky  Mountains  twice;  thence  to  Yanceys,  via  the  Falls  and  Grand 
Canyon  of  the  Yellowstone  River;  thence  to  Mammoth  Hot  Springs, 
completing  the  so-called  belt  road,  with  a  circuit  of  about  145  miles. 
In  addition  there  are  projected :  A  road  from  the  west  boundary  line 
of  the  park,  passing  through  Lower  Geyser  Basin,  and  continued  east- 
erly to  intersect  the  road  along  the  Yellowstone  Eiver  to  the  falls; 
a  road  from  Norris  Geyser  Basin  to  the  Falls  of  the  Yellowstone;  a 
road  from  Yanceys  to  the  east  bounday  line  of  the  park,  and  a  number 
of  slioi-t  branch  roads  and  trails  from  the  above-named  roads  to  objects 
of  interest  off  the  main  line  of  travel;  in  all,  225  miles  of  new  road, 

3433 


3434      REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

about  20  large  and  50  small  bridges,  with  many  culverts,  etc.  Esti- 
mated cost,  as  revised  in  1889  by  my  predecessor,  $444,779.42. 

The  act  of  Congress  approved  March  3, 1891,  chaftiged  the  project  of 
the  part  of  the  belt  line  between  Lower  Geyser  Basin  and  Yellowstone 
Lake  by  requiring  the  road  to  be  built  "  by  the  shortest  practicable 
route"  from  Fountain  Geyser  to  the  thumb  of  the  YeUowstone  Lake. 
This  change  did  not  materially  affect  the  cost. 

At  the  beginning  of  the  year  the  roads  that  were  open  to  travel  were : 

Completed  roads, — (1)  The  road  from  Gardiner  to  Mammoth  Hot 
Springs,  Norris,  Lower  and  Upper  Geyser  basins  completed,'  except  a 
projected  stretch  of  8.9  miles  of  new  road  in  Gibbon  Canyon,  designed 
to  replace  an  equal  length  of  the  old  road  and  some  minor  changes  m 
the  location  of  different  parts  of  the  road.  (2)  The  road  from  Norris 
Geyser  Basin  to  the  Falls  of  the  Yellowstone. 

Uncompleted  roads, — (1)  The  road  from  Upper  Geyser  Basin  to  the 
Falls  of  the  Yellowstone  via  Yellowstone  Lake  and  outlet,  except  two 
short  sections.  ^2)  The  two  roads  known  as  the  Madison  Canyon  road 
and  Howard  trail,  from  the  western  boundary  line  of  the  Park  to  Lower 
Geyser  Basin,  where  they  joined,  and  their  continuation  as  one  road  to 
the  uncompleted  road  from  Yellowstone  Lake  outlet  to'the  falls.  (3)  The 
road  from  Mammoth  Hot  Springs  to  Yanceys  and  its  continuation  to 
eastern  boundary  of  the  Park, 

Total  amount  expended  upon  the  project  since  commencement  of  the 
work,  1883  to  June  30, 1891,  including  outstanding  liabilities,  1259,779.42. 

WORK  DONE. 

The  close  of  the  last  fiscal  year  found  the  work  well  under  way  partly 
by  contract  and  partly  by  days'  labor.  One  firm,  Wyatt  &  Scott,  were 
engaged  upon  their  contract,  while  Mr.  A.  Z.  Partello  was,  after  looking 
over  the  ground,  about  reaching  the  conclusion  to  abandon  his.  The 
facts  before  me  at  this  time  indicated  that  he  had  not  the  means  to 
execute  his  contract,  and  that  any  effort  to  force  his  bondsmen  to  exe- 
cute it  would  only  end  in  delay  and  probably  failure.  His  bid  was 
altogether  too  low  and  had  not  been  based  upon  any  knowledge  of  the 
local  conditions. 

Consequently,  when  he  abandoned  the  work  on  the  4th  of  July,  I  took 
advantage  of  a  clause  in  the  contract  which  enabled  me  to  proceed  with 
his  work  by  days'  labor.  The  possibility  of  his  failure  had  been  fully 
foreseen  and  a  plan  of  procedure  discussed  and  adopted  to  meet  it.  On 
account  of  the  magnitude  of  the  work  in  hand  and  the  extreme  short- 
ness of  the  season  within  which  it  could  be  accomplished,  there  was  not 
a  moment  to  lose,  and  four  additional  parties  were  immediately  organ- 
ized and  placed  in  the  field.  Attention  is  invited  to  the  celerity  with 
which  this  was  accomplished.  Four  entire  outfits  of  tools^  camp  equip- 
age, and  provisions  had  to  be  purchased,  and,  together  with  four  large 
crews,  placed  at  work  in  the  wilderness  at  a  dis^nce  of  from  60  to  80 
miles  from  our  base.  Two  parties  were  at  work  on  the  16th  and  the 
other  two  on  the  19th  of  July. 

With  the  hope  of  holding  up  Mr.  Partello  in  the  execution  of  his  con- 
tract I  sent  Mr.  W.  A.  Campbell,  an  experienced  contractor  in  road 
work,  to  look  over  the  ground  and  engage  himself  to  Partello  to  super- 
vise and  execute  the  work.  An  examination  of  the  ground  convinced 
him  that  the  loss  on  the  contract  would  be  so  great  Siat  he  would  not 
be  likely  to  get  anything  for  his  services,  and  he  declined  to  undertake 
it.    Mr.  Paitello  failed  to  satisfy  him  that  he  had  any  funds  for  tk^ 
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execution  of  the  work.  Whereupon,  after  notifying  liia  bondsmen  and 
trying  to  get  them  to  undertake  the  work,  I  laid  the  matter  before  the 
Chief  of  Engineers,  with  the  recommendation  that  the  contract  be  an- 
nulled. Under  date  of  August  25, 1801,  this  recommendation  was  ap- 
proved. 

TEAM  HIRE. 

Under  date  of  May  30, 1891,  after  advertisement  in  the  papers  of 
Minnesota,  Montano,  and  Oregon,  I  opened  bids  for  furniBhing  team 
hire  for  the  season's  work  in  the  park.  The  specifications  required  that 
the  teams  should  be  furnished,  together  with  a  complete  contractor's 
plaint  for  clearing  and  grading  for  as  many  parties  as  I  might  wish  to 
place  at  work.  The  lowest  bid  was  $6.10  per  day  for  each  two-horse 
team  and  driver,  including  the  whole  plant.  This  was  a  reasonable 
price.  No  formal  bonded  contract  was  entered  into,  but  Mr.  A,  L.  Love, 
of  Livingston,  Mont.,  who  made  the  proposal,  carried  it  out  in  a  very 
satisfactory  manner  in  the  face  of  many  and  trying  difficulties. 

BELT  ROAD. 

The  objective  of  the  season's  work  was  to  open  what  may  be  called  a 
Belt  line  passing  the  principal  points  of  interest  and  doubling  on  itself 
at  ^STorris.  This  required  the  completion  of  about  53  miles  of  new  road 
lying  mostly  out  of  reach  of  supply  roads.  In  order  to  supply  one  of 
*  the  mountain  camps  and  those  on  the  lake  shore  water  transportation 
on  the  lake  was  necessary,  and  a  steam  launch  was  shipped  out  from 
Minnesota  for  the  purpose.  After  considerable  difficulty  in  getting  it 
from  the  railroad  to  the  lake,  a  distance  of  over  60  miles,  it  was  fitted 
up  and  served  the  purpose  admirably.  Kot  only  did  this  effect  a  great 
saving  in  the  transportation  of  supphes,  but  it  was  the  move  which  ren- 
dered possible  the  great  amount  of  work  done  in  such  a  short  time. 
The  line  constructed  crossed  the  Eocky  Mountain  divide  twice  where 
it  involved  heavy  and  difficult  work,  and  then  followed  the  lake  and 
river  shore  the  rest  of  the  distance,  crossing  all  the  streams  and  swamps. 
The  greater  part  was  in  a  country  very  densely  timbered,  with  the  dead 
and  ^llen  timber  so  thickly  interlaced  upon  the  ground  as  to  be  passa- 
ble only  to  pedestrians. 

A  base  of  supplies  was  established  at  Mammoth  Hot  Springs,  with  a 
secondary  base  at  the  outlet  of  Yellowstone  Lake,  and  after  a  little  fric- 
tion at  starting  the  crews  were  very  well  provided  for. 

RECORD  MAP. 

In  order  to  make  a  record  of  the  work  done,  as  well  as  that  which  had 
been  previously  done,  I  gave  careful  instructions  to  the  assistant  engi- 
neers on  the  line  of  contract  work  to  make  such  measurements  and  ob- 
servations as  would  enable  me  to  make  a  good  map  of  the  road  and  the 
country  immediately  alongside  of  it.  I  regret  to  say  these  instructions 
were  only  partially  executed.  The  work  progressed  so  rapidly  that  all 
of  their  time  was  taken  up  in  laying  out  work  for  the  crews.  A  special 
party  operated  on  the  line  of  the  completed  roads.  Here,  too,  my  in- 
structions were  not  ftilly  carried  out,  and  hence  I  am  unable  to  present 
an  exact  estimate,  of  ^^^  cost  of  placing  gravel  on  the  roads,  since  I  have 
no  exact  information  as  to  the  location  of  the  gravel  and  the  stretches 
of  road  which  wjj]  require  it.    The  results  of  these  measurements  are 
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embodied  in  a  series  of  road  maps*  herewith.  The  profiles*  are  in  the 
report  of  Lieutenant  Chittenden.  Together  they  make  a  good  record  of 
the  work  done  up  to  date,  and  will  form  a  foundation  for  all  fhture  work. 
Based  on  the  exact  information  thus  secured,  a  map  of  the  Park  has 
been  prepared.    A  copy  ia^  herewith. 

The  record  shows  a  few  grades  and  locations  which  doubtless  may 
be  improved,  but  if  we  could  complete  it  with  the  story  of  small  appro- 
priations and  the  pressing  necessities  in  the  early  history  of  this  work, 
for  making  an  opening  through  the  woods  and  mountains  somehow  or 
other,  and  that  very  quickly  and  with  insufficient  means,  the  surprise 
would  be  that  it  should  have  been  so  well  done.  In  those  days  it  was  out 
of  the  question  to  make  anything  more  than  common  dirt  roads.  But 
even  as  some  of  our  finest  modern  railroads  have  been  evolved  from  a 
beginning  of  track  and  bed  such  as  we  now  laugh  at,  so  will  the  dirt 
roads  in  Yellowstone  Park  in  time  evolve  a  system  of  beautiful  grav- 
eled roads. 

•       -       •  •  •  *  •  • 

In  laying  out  the  new  roads  I  have  kept  constantly  in  view  the  fact 
that  they  are  to  be  plciisure  roads  and  not  lines  of  commercial  trans- 
portation. The  best  location  and  grades  have  been  studied  in  the 
light  of  instrumental  measurements.  Points  of  view  have  been  sought 
and  an  effort  made  to  have  each  drive  a  series  of  pleasant  surprises  in 
landscape.  The  line  along  Yellowstone  Lake  and  Rive^  is  one  of  be- 
wildering beauty.  The  contrasts  are  magnificent.  I  do  not  hesitate 
to  say  that  in  due  time  the  scenery  displayed  by  these  drives  will  rival 
the  wonders  of  the  Park  in  its  attractiveness, 

GRAVEL  ROADS. 

Good  roads  are  the  climax  of  civilization.  It  is  essential  that  they 
have  easy  grades,  that  they  be  well  drained,  and  that  the  surface  be 
hard  and  reasonably  free  from  dust.  It  is  more  than  all  essential  that 
they  be  kept  continuously  in  repair.  The  surface  of  a  park  road  need 
not  be  so  hard  as  that  of  a  traffic  road.  In  Yellowstone  Park  during 
the  spring  season,  when  the  frost  is  coming  out  of  the  ground,  the  roads 
will  be  but  little  used.  Commencing  about  the  1st  of  June,  the  roads 
will  be  used  until  about  the  Ist  of  November  of  each  year,  onl^  four 
months.  Obviously,  a  well  constructed  road  surfaced  with  gravel  will 
suffice.  After  grading,  the  bed  should  be  hardened  as  much  as  possi- 
ble by  rolling,  after  which  a  well-rolled  layer  of  gravel  should  com- 
plete it.  The  ditches  should  be  pitched  with  stone  in  steep  places  and 
the  subway  drained  by  tiles  beneath  the  ditches.  These  tiles  c-an  be 
made  in  the  Park. 

A  considerable  portion  of  our  roads  passes  through  gravel  deposits 
and  will  need  no  further  surfacing.  The  remainder  lie  within  ea4jy 
reach  of  an  abundant  supply  of  gravel.  It  is  mostly  obsidian,  or  vol- 
canic glass,  and  makes  an  excellent  road  covering.  On  account  of  its 
great  specific  gravity  its  dust  does  not  fly  sufficiently  to  create  any 
serious  annoyance.  It  is  not  likely  that  after  being  graveled  the  Park 
roads  will  ever  need  watering  except  over  a  few  short  stretches.  At 
such  places  an  effort  will  be  made  to  suppress  the  dust  by  sprinkling. 
I  do  not  think  the  cost  of  graveling  such  portions  of  the  roads  as  need 
it  will  be  excessive.  It  is  impossible  with  the  data  at  hand  to  make  a 
close  estimate,  but  during  the  coaniiig  seavson  considerable  graveling 
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wDl  be  done  with  a  view  of  strengthening  the  weak  places  again^  the 
traffic  of  the  World's  Fair  year,  and  the  exact  cost  will  thus  be  deter- 
mined practically.  I  should  say  that  it  would  cost  not  less  than  $500 
nor  more  than  $1,000  per  mile. 

The  question  of  repairs  will  hereafter  be  a  prominent  factor.  An 
average  of  $100  per  mile  per  year  is  very  much  within  the  experience 
of  those  who  keep  up  good  roads.  This  on  a  length  of  200  miles  be- 
comes $20,000  per  year.  But  new  roads  cut  through  mountains  and 
hilly  country  will  for  a  few  years  require  excessive  expenditures  for 
repairs.  There  will  be  many  slides  to  remove  and  soft  places  to  brace 
up. 

B]6suM]6  OP  season's  work. 

During  the  month  of  July  the  two  Government  crews  working  on 
the  road  between  Fountain  Geyser  and  Yellowstone  Lake  had  by  the 
end  of  the  month  accomplished :  At  east  end  2  J  miles  of  completed  road 
and  an  additional  half  mile  cleared ;  on  the  west  end,  9,000  feet  completed, 
and  cleared  and  grubbed  2  miles  additional.  Work  on  the  road  from 
Grand  Canyon  to  west  end  of  Yellowstone  Lake  was  vigorously  pushed 
all  along  the  line.  Contractors  Wyatt  &  Scott,  for  section  4  (7J  miles 
in  length),  have  now  completed  4  miles.  Sections  1,  2,  3,  and  5  had 
been  placed  under  contract  with  William  Z.  Partello,  but  he  having 
failed  to  commence  work,  Government  crews  were  organized  early  in 
the  month  and  commenced  construction;  4  miles  were  graded  and  6 
miles  were  cleared  ready  for  grading.  The  lumber  for  all  the  large 
bridges  on  new  roads  had  been  sawed  and  part  of  it  delivered  at  the 
bridge  sites.  The  road  repair  crews  completed  necessary  repairs  on 
Brickyard  Hill  and  commenced  work  on  Canyon  Hill.  They,  besides, 
kept  all  the  roads  in  good  order  during  a  period  of  very  heavy  rain- 
fall. 

During  August  the  forces  at  work  built  6 J  miles  of  road  in  addition 
to  completing  2  J  miles  grubbed  and  cleared  in  July,  making  a  total  of 
13  miles  built  since  July  1. 

Contractors  Wyatt  &  Scott,  for  section  4  (7^  miles  in  length),  built 
2 J  miles  of  roadway,  making  a  total  of  6  J  miles  since  commencement 
of  work. 

Sections  1,  2,  3,  and  5  had  been  placed  under  contract  with  William 
Z.  Partello,  but  he  having  failed  to  commence  work,  Government  crews 
were  organized  early  in  July,  under  the  progress  clause  of  the  contract, 
and  placed  at  work  on  sections  1,  2,  and  3.  On  September  2,  Mr. 
Partello  having  still  failed  to  commence  work,  he  was  given  notice  of 
the  annulment  of  his  contract.  The  work,  however,  was  vigorously 
pushed  by  the  Government  crews.  They  completed  6  miles  that  had 
been  cleared  in  July,  partly  built  2,200  linear  feet  of  corduroy,  making 
a  total  of  10  miles  of  completed  road,  besides  the  corduroy,  since  com- 
mencement of  work  in  July. 

The  road  repair  crew  completed  the  repair  work  at  Canyon  Hill  and 
also  removed  a  large  quantity  of  dirt  that  had  been  washed  into  Gardi- 
ner Canyon  by  a  severe  storm. 

During  September,  at  the  beginning  of  the  month,  work  was  pro- 
gressing at  all  points  where  road  construction  had  been  planned  for 
the  season.  Foremen  Askey  and  Wells  were  workmg  on  the  line  from 
Firehole  Eiver  to  the  West  Thumb  of  Yellowstone  Lake,  and  their 
parties  were  within  2  miles  of  each  other.  Foreman  Williams,  with 
whose  crew  that  of  foreman  Humphreys  had  been  consolidated,  was 
at  work  on  the  lake  slior^  about  4  miles  from  the  West  Thumb.  Fore- 
man Martin^  who  i:'A];0vcd  I^oxeman  McCoy,  and  with  whose  party  that 
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of  the  sawmill  had  been  consohdated,  wa«  encamped  about  5  miles  firom 
the  Lake  Hotel,  and  was  at  work  repairing  and  fixing  up  the  partially 
constructed  rosul  running  from  the  Lake  Hotel  about  7|  miles  around 
the  lake  shore. 

Foreman  Dougherty  was  encamped  a  few  miles  below  the  Lake  Hotel 
on  the  river  shore  and  was  at  work  on  the  river  road.  Foreman  Wyatt 
was  encamped  about  1  mile  above  Mud  Geyser  at  work  on  the  river 
road.  Foreman  Hart,  of  the  disbanded  bridge  crew,  was  at  Williams'« 
camp,  and,  with  help  from  the  latter  party,  was  constructing  bridges 
on  that  i)ortion  of  the  work.  Another  party,  detached  from  Martin's 
crew  and  under  Subforeman  Henwood,  was  constructing  two  large 
bridges  on  section  3. 

The  steamboat,  which  was  temporarily  disabled  in  the  latter  part  of 
August,  was  in  operation  again  on  the  7th  of  September. 

On  September  6  Martin's  crew  broke  camp  and  moved  to  the  vicinity 
of  the  Fountain  Hotel,  arriving  there  on  the  evening  of  September  7. 

I  had  laid  out  a  system  of  roads  in  that  vicinity,  which  it  was  hoped 
to  complete  before  the  end  of  the  month.  The  force  was  first  put  on 
tliat  stretch  of  road  which  extends  from  the  hotel  to  the  vicinity  of 
the  military  camp  across  a  wet,  swampy  district.  This  party  continued 
here  till  the  end  of  the  season.  On  the  10th,  after  an  inspection  of  the 
entire  work,  I  directed  a  suspension  of  all  work  on  the  15th.  By  that 
tiuie  the  road  from  Upper  Geyser  Basin  to  West  Thumb  of  Yellow- 
stone Lake  was  open  for  travel,  and  completed,  with  the  exception  of 
some  finishing  work  upon  about  1  mile  east  of  the  Continental  Divide. 
The  road  from  West  Thumb  along  lake  shore  to  Yellowstone  River 
was  open  for  travel  and  completed,  except  about  2  miles  yet  to  be 
widened  and  partly  covered  with  clay.  The  road  from  the  lake  outlet 
to  the  Grand  Canyon  was  completed;  and  1  mile  of  road  near  the 
Fountain  Hotel  was  opened  for  travel  and  completed,  except  the  gravel 
covering  on  a  short  portion.  This  makes  the  following  results  for  the 
three  months'  work  of  this  season : 

Miles  of  road  rx)mpleted,  53. 

This  opens  the  belt  road  through  the  principal  objects  of  interest  in 
the  Park.  The  six  working  parties  were  discharged  on  the  15th  and 
marched  into  Mammoth  Hot  Springs  in  2  days,  where  they  were  paid 
off  and  quietly  dispersed  by  the  19th. 

In  conclusion  I  desire  to  express  my  thanks  to  Lieutenant  Chittenden 
and  his  assistants  for  their  zeal  and  hearty  cooperation  in  the  work. 

Amount  expended  during  the  fiscal  year  ending  June  30, 1892,  in- 
eluding  outstanding  liabilities,  $75,000. 

ABSTRACT  OF  ALLOTMENTS  AND  APPROPRIATIONS. 

Allotments, 

Under  the  appropriation  of — 

1883 $28,570.03 

1884 23,000,02 

1885 23,209,37 

Ap2)ropriation9, 

By  act  approved — 

August  4,  1886 20,000.00 

March  8, 1887 20,000.00 

October  2,  1888 25,000.00 

March  2,  1889 50,000.00 

August  30,  1890 75,000.09 

March  3,  1891 75,000.00 

Total  of  allotments  and  appropriations 334, 779. 42 
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Money  statement. 

July  1,  1891,  balance  unexpeuded $132,980.73 

June  30, 188S,  amount  expened  during  fiscal  year 132, 885. 81 

July  1, 1892,  balance  unexpended 94. 92 

July  1, 1892,  outatandiug  liabilities 94. 92 

Amount  (estimated)  required  for  completion  of  existiug  project 197, 000. 00 

Amount  that  oan  be  profitably  expended  in  fiscal  year  ending  June  30,  lo94  150, 000. 00 


rspokt  of  lieutenakt  h.  m.  chittenden,  corps  ov  enoinebrs. 

United  States  Engineer  Office, 

St,  Paul,  Minn,j  January  S6, 1892, 

Major  :  In  compliance  with  instructions  contained  in  a  personal  note  from  your- 
self, dated  Livingston,  Mont.^  September  14,  1891,  to  prepare  "a  complete  and 
thorough  report"  of  the  operations  in  the  Park  under  your  direction  during  the  past 
season,  I  herewith  submit  the  following: 

PLAN  OF  OPERATIONS  FOR  SEASON  OF  1891. 

The  unexpended  portion  of  the  appropriation  of  August  30,  1890,  and  the  whole  of 
the  appropriation  of  March  3,  1891,  were  available,  the  latter  on  July  1,  making  a 
total  of  over  $130,000.  The  bill  appropriating  the  first  amount  required  a  portion 
of  the  work  under  it  to  be  done  by  cpntract.  The  second  bill  contained  a  restrictive 
clause  as  to'the  location  of  the  road  to  be  built,  directing  that  a  line  be  selected  from 
the  Thumb  of  the  Yellowstone  Lake  ''  by  the  shortest  practicable  route  to  Foun- 
tain Geyser." 

For  the  expenditure  .of  this  money  in  compliiyice  with  the  above  special  require- 
ments,  it  was  planned  to  build  a  road  from  some  point  on  the  Firehole  River  across 
the  Continental  Divide  to  the  West  Thumb  of  the  Yellowstone  Lake,  thence  around 
the  lake  shore  to  its  outlet  |  and  thence  down  the  Yellowstone  River  to  near  the 
Grand  Canyon.  For  convenience  of  reference  I  shall  designate  these  three  divisions 
of  the  work  as  the  Mountain,  Lake  Shore,  and  River  divisions,  respectively. 

It  was  further  contemplated  to  build  a  short  line  of  road  from  the  Canyon  Hotel  to 
Inspiration  Point;  to  complete  the  partly  constructed  road  already  commenced 
between  Upper  Basin  and  the  Lake  Hotel ;  to  build  several  necessary  roads  near  the 
Fountain  Hotel;  to  open  ajiew  wagon  trail  from  the  new  road  in  Gibbon  Canyon  to 
Lower  Basin  so  as  to  cut  out  the  difficult  Canyon  Creek  hill;  to  build  a  road  ciiitting 
out  Norris  hill;  to  carry  on  extensive  repairs  of  existing  roads ;  and  to  execute  a 
topographical  survey  of  the  country  alon^  the  principal  roads. 

The  line  of  the  Lake  Shore  and  River  divisions  and  the  short  road  near  the  Grand 
Canyon  had  been  surveyed  the  previous  season,  divided  into  sections,  and  the  con- 
struction of  the  road  let  by  contract  to  the  lowest  responsible  bidders. 

The  Lake  Shore  division  was  divided  into  two  sections,  each  5.7  miles  long.  The 
River  division  was  divided  into  two  sections,  one  7.1  miles  long  and  the  other  7.5 
miles.    The  road  at  the  Grand  Canyon  constituted  a  8ei)arate  section. 

The  contract  work  was  therefore  composed,  of— 

Milea. 

Section  L  Lake  Shore  from  West  Thumb  towards  outlet , 5. 7 

Section  II,  Lake  Shore  from  Section  I  towards  outlet 5. 7 

Section  III,  River  from  Lake  Hotel  towards  Grand  Canyon 7. 1 

Section  IV,  River  from  Section  111  towards  Grand  Canyon 7. 5 

Section  V,  from  Canyon  Hotel  to  Inspiration  Point 1.3 

Sections  I,  II,  III,  and  V  were  let  to  Mr.  William  Z.  Partello,  of  Washington.  D. 
C;  Section  IV  to  Wyatt  &  Scott,  of  Gardiner,  Mont.  The  work  on  the  Mounxain 
division  and  all  the  other  smaller  portions  were  to  be  done  by  hired  labor.  Delays 
of  one  kind  and  another  postponed  the  commencement  of  the  work  until  the  mid- 
dle of  June,  and  the  extraordinary  continuance  of  rainy  weather  from  that  time 
to  the  end  of  the  montlj  promised  to  seriously  hamper  operations.  Another  embar- 
rassment arose  from  tl^e  f^^t  that  Mr.  Partello,  as  late  as  June  15,  had  given  no 
intimation  of  bis  int^^vx^^Q  to  execute  his  contract,  and  left  us  in  doubt  as  to  what 
course  we  should  hay^^      ^^8ao. 
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SUMMARY  OF  SKASON'fi  WORK. 


On  the  Mountain  diviaion  a  road  has  been  opened  the  whole  distance  from  the 
Fireholo  River  to  the  West  Thumb,  about  15  miles.  This  road  is  xiracticable  the 
whole  length,  although  too  narrow  on  the  portion  where  the  work  was  last  done. 
P^or  most  of  the  distance  the  road  is  as  thoroughly  completed  as  any  in  the  Park. 
From  .Firehole  River  the  route  follows  the  valley  of  Spring  Creek  to  the  pass  over 
the  Western  Divide.  For  3  miles  it  runs  along  Spring  Creek  through  a  rocky  and 
picturesque  canyon.  The  pass  over  the  Westeru  Divide  is  about  1  mile  long,  and 
lies  in  a  rocky  gorge  of  much  beauty.  '  • 

From  the  divide  to  the  lowest  point  in  Shoshone  Valley,  via  the  middle  fork  of 
Heron  Creek,  the  road  descends  by  a  uniform  grade  of  less  than  6  i>er  cent  for  a  din- 
tauce  of  about  1^  miles.  It  thence  ascends  at  the  same  grade  to  some  high  ground 
between  the  middle  and  eastern  forks  of  Heron  Creek,  from  which  a  line  view  is 
had  of  Shoshone  Lake  and  the  Teton  Mountains.  From  this  point  the  road  ascends 
the  valley  of  the  east  fork  of  Heron  Creek  about  4  miles  to  the  Eastern  Divide. 
About  half  of  this  distance  lies  through  open  country.  For  1^  miles  east  from  the 
summit  the  road  passes  over  a  rolling  country,  and  tben  commences  the  descent  to 
the  lake.  This  is  accomplished  by  a  nearly  uniform  grade  of  5  to  6  per  cent.  The 
road  comes  suddenly  in  view  of  the  lake  and  surrounding  country  at  a  point  where 
it  rounds  a  sharp  spur  of  the  hills.  The  timber  has  been  cleared  away  at  this  point, 
giving  a  fine  view.  Half  a  mile  further  on  the  road  passes  the  shore  of  Duck  I^ake. 
It  reaches  the  geyser  formation  and  joins  the  liake  Siiore  toad  about  a  quarter  of  a 
mile  back  ftom  the  lake  and  near  the  interesting  springs  and  '^  Paint  Pots." 

The  Lake  Shore  division  extends  from  this  point  about  11.4  miles,  ai/d  follows 
closely,  or  at  but  little  distance  back,  the  lake  shore  for  the  whole  distance.  For 
li  miles  it  passes  over  the  lake  shore  geyser  formation.  Along  Bin fi'  Point  it  is 
built  over  the  hill,  a  4  per  cent  grade  giving  a  good  view  of  the  lake.  From  Bluff 
Point  the  road  runs  through  a  timbered  tract  about  a  mile,  when  it  strikes  the  west 
end  of  a  long  sandy  beach,  which  extends  a  distance  of  2  miles.  For  about  1  mile 
of  this  distance  the  beach  is  really  a  bar  about  100  feet  wide  and  5  feet  high,  cutting 
off  a  portion  of  the  lake.  The  whole  beach  line  forms  nearly  the  quadrant  of  a 
circle.  From  the  east  end  of  the  beach  to  the  end  of  Section  II  the  roa<l  passes 
through  timbered  country  at  varying  distances  from  the  lake  shore  up  to  half  a 
mile. 

The  Lake  Shore  road,  as  a  whole,  is  about  two-thirds  cx>mpleted.  Along  the  gey- 
ser formations  there  are  numerous  tracts  scarcely  touched.  Across  Bluff  Point  our 
time  enabled  us  to  no  more  than  open  a  road.  The  beach  road  is  almost  untouched, 
except  half  a  mile  of  corduroy  on  the  castera  end.  A  continuation  of  the  corduroy 
work  was  discontinued  by  yourself  at  your  last  inspection,  and  directions  were  Ictt 
to  cover  the  sand  with  dirt  without  any  intervening  material.  The  sudden  cessation 
of  operations  prevented  further  work  here.  On  the  road  from  the  beach  east  there 
is  a  stretch  of  about  half  a  mile  where  there  is  no  grading  done,  the  roadway  lying 
on  the  natural  surface  of  the  ground. 

The  remainder  of  the  Lake  Shore  road  commenced  in  1889  was  barely  cleared  of 
timber,  not  entirely  so  in  some  places,  and  was  full  of  roots  which  had  not  been 
grubbed  out.  The  bridges  had  all  been  built  and  absolutely  necessary  grading  done. 
Of  this  piece  of  road  we  found  it  necessary  to  thoroughly  grade  about  2  miles,  to 
clear  the  roots  out  of  the  whole  portion,  and  to  do  various  other  pieces  of  work  to 
render  it  easily  passable.  For  the  most  part  it  is  a  surface  road  without  grading, 
but  still  in  very  good  condition. 

The  River  division  includes  Section  III  of  Partello's  contract,  and  Section  IV  let  to 
Wyatt  &  Scott.  Section  III  extends  from  the  hotel  to  the  vicinity  of  Mud  Geyser. 
It  IS  7.1  miles  long  and  is  entirely  opened,  although  certain  portions  are  not  yet  com- 
pleted. From  Mud  Geyser  to  the  rapids  of  the  Yellowstone  the  work  was  done  under 
contract  of  Wyatt  &  Scott.  This  portion  of  the  road  is  very  well  built,  although 
still  incomplete  in  certain  places.    The  whole  River  division  is  about  14.6  miles  long. 

Atvthe  Fountain  the  only  work  done  was  to  open  a  line  from  the  hotel  to  the  vicin- 
ity of  the  military  camp  on  Nez  Perc^  Creek.  1  very  much  regret  that  we  were  una- 
ble to  complete  this  road.  All  other  portions  on  the  construction  work  planned 
were  left  untouched. 

8UKVKY8. 

The  survey  party  covered  all  the  old  roads  and  all  the  new  roads  but  about  4  miles 
of  the  Mountain  division.  My  instructions  for  this  work  required  particular  atten- 
tion to  be  given  to  the  following  ]KMut-« : 

(1)  General  topographical  featiires  in  iniuiediate  viciuity  of  roads. 
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(2)  Location  of  all  prominent  pointe  within  reach  of  stadia. 

(3)  Position  and  depths  of  ravines,  and  slope  of  hillsides  where  roads  might  pos- 
sibly be  located. 

(4)  The  size  and  fall  of  streams  with  a  view  to  supplying  tanks  for  sprinkling 
roads.  x 

(5)  Nature  of  soil,  location  of  swampy  ground,  etc. 

(6)  Position  and  nature  of  rock  depositor  with  especial  care  to  note  such  as  might 
be  available  for  road  covering. 

(7)  Nature  of  timber,  wheuier  green,  dead,  fallen,  or  full  of  underbrush. 

(8)  Levels  to,  be  taken  with  great  care,  and  to  be  verified  by  releveling  wherever 
there  is  the  slightest  doubt  as  to  accuracy  of  work. 

The  work  is  now  being  platted  on  a  scale  of  1,000  feet  to  the  inch.  This  will  fur- 
nish a  useful  map  for  future  work. 

BRIDGES.  * 

The  bridge  work  of  this  season  presented  no  unusual  features.  The  methods  of 
construction  hitherto  adopted  were  in  most  cases  followed.  The  greater  part  of  the 
bridge  work  occurred  on  Section  4,  where  the  various  streams  flowing  from  the 
divide  between  the  Missouri  and  the  Yellowstone  fall  into  the  latter.  There  were 
ten  of  these  bridges  in  all,  mostly  low,  and  of  lengths  varying  from  12  to  112  feet. 
On  Section  3  there  was  one  bridge  just  above  the  upper  rapid  of  the  Yellowstone 
where  a  small  stream  falls  into  the  river.  The  other  stream  crossings  on  this  section 
were  effected  by  means  of  culverts  frequently  made  without  the  use  of  any  sawed 
timber  whatever.  On  sections  1  and  2  there  are  two  large  bridges  about  100  feet  in 
length  and  15  to  20  feet  in  height.  There  are  also  numerous  culverts  and  small 
bridges.  On  the  Mountain  division  there  are  three  bridges  of  considerable  size  and 
a  large  number  of  small  ones.  Along  Spring  Creek  especially  there  are  many  cross- 
ings. Owing  to  the  impracticability  or  getting  lumber  for  these  bridges  they  were 
all  constructed,  except  the  covering  for  the  three  lar^e  ones,  from  rough  material 
cut  from  the  roads.  All  the  smaller  crossings  .were  built  of  corduroy,  covered  over 
with  dirt,  making  a  continuous  roadway.  Two  of  the  large  bridges  on  this  division 
were  built  of  timber  hewn  in  the  vicinity  of  the  work.  These  "were  built  by  Foreman 
Askey  on  the  road  from  the  lake  to  the  top  of  Eastern  Divide.  The  largest  bridge  on 
the  work  is  over  the  West  Fork  of  Heron  Creek,  about  half  way  up  tiie  hill  to  the 
Western  Divide.  The  stream  here  flows  through  a  rocky  canyon,  deep  and  narrow. 
In  the  absence  of  sawed  timber  with  which  to  construct  a  regular  trestle  four  cribs 
were  built,  two  as  abutments  and  two  as  interior  piers.  The  size  of  the  cribs  is  6  by 
20  feet  and  their  height  about  25  feet.  The  total  length  of  the  bridge  is  about  80 
feet.  In  the  bottom  of  the  cribs  was  deposited  a  small  (quantity  or  stone,  which 
should  be  increased  when  work  again  opens  up.  The  cnbs  are  thoroughly  inter- 
braced  and  the  bridge  seems  to  be  a  successful  structure  of  its  kind. 

Under  the  head  of  **  Remarks  on  road  construction "  I  have  made  some  sugges- 
tions as  to  bridge  work  which  may  be  of  value.     (Page  3451.) 

SUPERVISION  OF  THE  WORK. 

The  following  has  been  the  assignment  of  help  on  the  various  portions  of  the  work : 

The  work  on  the  Fountain  road  and  on  the  Mountain  division  was  under  my  per- 
sonal supervision  and  I  did  all  the  work  of  selecting  and  laying  out  the  road.  I  also 
selected  the  road  over  Bluff  Point  on  the  Lake  Shore  road  and  flrat  mile  and  a  half 
on  section  3,  River  road,  and  a  portion  of  section  4,  in  the  vicinity  of  Trout  and 
Antelope  creeks.  I  mention  particularly  this  latter  piece  of  road  and  also  that  over 
Bluff  Point,  as  these  selections  were  against  the  advice  of  my  assistants  and  I  de- 
sire to  relieve  tbem  from  any  criticism  if  the  selections  prove  poor  ones. 

Mr.  £.  Lamartine,  overseer^  was  stationed  at  the  lake,  charged  with  general  su- 
pervision of  the  work  on  sections  1, 2,  and  3,  the  transportation  of  supplies  from  the 
lake  to  the  various  camps,  the  management  of  the  sawmill,  and  the  supply  of  neces- 
sary lumber  to  the  bridges. 

In  charge  of  the  engineering  work  on  sections  1  and  2  was  Mr.  Wm.  Graham, 
United  States  assistant  engineer.  Mr.  Chas.  A.  Hunt,  United  States  assistant  engi- 
neer, was  in  charge  of  sections  3  and  4,  River  Road. 

The  foremen  were  as  follows :  On  Mountain  division,  Mitchell,  Askey,  and  A.  C. 
Wells;  on  Lake  Shore  division,  W.  W.  Humphreys  (party  afterwards  consolidated 
with  l^at  of  Williams),  R.  Williams,  M.  McCoy  (relieved  by  John  Martin) ;  on  River 
division,  J.  H.  Dougherty  and  W.  C.  Wyatt.  The  foreman  of  sawmill  was  John 
Martin,  and  of  bridge  crew,  J.  H.  Hart.    The  general  help  in  the  office  was  one  time- 
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keeper,  one  receiver  of  materials,  and  one  laborer.    The  organization  and  pay  of  the 
▼ariona  parties  were  as  follows : 

Office  help : 

1  timekeeper per  month..  $100. 00 

1  receiver  of  materials do.  .$100  and  75. 00 

1  receiver  of  materials per  mouth. .      65. 00 

1  cook -": do 40. 00 

Varying  number  of  laborers per  day..        1.75 

Field  help : 

1  overseer .* per  month..     150.00 

2  assistant  engineers - ^ do 125. 00 

1  rodman do 50. 00 

Varying  number  of  laborers per  day. .        1. 75 

Survey  party : 

1  assistant  e^igineer per  month. .  125. 00 

1  rodman do 90. 00 

2  Todmen do 60.00 

2  flagmen do 50.00 

1  cook do ... .  50. 00 

1  team per  day..  5.10 

Steamboat: 

1  deck  hand per  month..  75.00 

1  engineer — .  do 75. 00 

1  deck  hand do....  60.00 

1  cook : do 55.00 

Varying  number  of  laborers per  day..  1.75 

Varying  number  of  teams do 5. 10 

Road-repair  parties : 

4  assistant  master  laborers per  month..  60.00 

10  lal>orers per  day . .  1. 75 

5  teams do 5. 10 

Bridge  crew : 

1  foreman .*. *., per  month..  90.00 

Icook do 60.00 

8  laborers per  day..  1.75 

Varying  number  of  teams do 5. 10 

Transportation  of  supplies,  an  average  of  8  teams do 5. 10 

Sawmill : 

1  master  carpenter per  month . .  100. 00 

2  sawjers do 100.00 

2  engineers do 65.00 

1  blacksmith do....  60.00 

1  cook do 60. 00 

1  saw-setter do 50. 00 

22  laborers per  day..  1.75 

12  teams do 5.10 

Six  construction  parties  (average  personnel) : 

1  foreman per  month . .  90. 00 

1  subforeman do 75.00 

Icook do....  60.00 

1  blacksmith do....  60.00 

45  laV)orer8 per  day . .  1. 75 

15  teams do 5. 10 

The  total  amount  of  road  constructed  is  about  as  follows : 

HileH. 

Mountain  division 15 

Lake  Shore  division,  sections  I  and  II 11. 4 

Lake  Shore  division,  old  road 2 

River  division , .  -  14. 6 

Fountain  Hotel  road 1 

44 
Partially  completed  old  road  opened  up 9 

Total  length  of  road  opened 53 

From  the  44  miles  new  road  constructed  there  should  be  a  deduction  of  at  least  5 
miles  for  uncompleted  portions,  leaving  in  all  say  about  39  miles  of  road  work,  all  of 
it  equal  to,  and  much  of  it  better  than,  any  previously  done  in  the  Park. 
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COST  OF  WORK. 

Below  is  an  approximate  statement  of  the  cost  of  the  work  since  June  1. 
The  price  of  board  per  day  is  arrived  at  as  follows : 

Total  cost  of  subsistence  supplies  at  Cinnabar $15, 183. 93 

Total  cost  of  transportation  in  Park 4, 157. 13 

19, 341. 06 

Total  number  of  days  worked,  29,).66. 

Price  per  day,  ^.  66^. 

The  cost  of  material  is  estimated  as  follows : 

I  assumed  that  the  material  has  on  an  average  a  life  of  three  years.  Hence  I 
charged  to  the  work  of  this  season  one- third  of  its  total  cost  and  apportioned  this 
third  among  the  different  portions  of  the  work  according  to  the  number  of  days'  work 
done  on  each. 

This  gives  an  average  charge  of  4.45  cents  per  day^s  work. 

APPORTIONMENT  OF  EXPENSES  AMONG  THE  VARIOUS  WORKING  PARTIES. 

The  following  table  apportions  the  cost  of  labor,  team  hire,  subsistence,  and  ma- 
terial among  the  various  parties  engaged  in  the  work.  The  first  eight  names  in  the 
first  column  are  those  of  foremen  in  charge  of  construction  parties.  The  rest  of  the 
namcH)  need  no  explanation. 


DeMignatioD  of  party. 


Wells 

Aflkey  

Humphrey 

Williams 

McCoy 

Martin 

Dougherty 

Wyatt 

Sawmill 

Survey 

Bridges 

Steamboat 

Office 

Field  work 

Kepaire 

Bond  rollers  . . . 
TTaufiiK)rt.ttiuu 


Labor. 


16,664.80 
6, 615. 04 
2, 421. 14 
4,928.20 
2, 815. 02 
1,432.83 
3, 804. 46 
1,  564. 19 
3,081.98 
1, 301. 99 
1, 361. 83 
1,027.66 
1,210.81 
1,931.19 
1, 194. 12 
26.25 


Team  hire. '     Board. 


$5, 330. 52 
5, 779. 32 
2, 045. 10 
3,  -186.  36 
1,897.71 
1,  342.  32 
2. 698.  41 
2, 139. 96 
3, 423. 63 

357.00 

807.28 
1, 060. 35 

945.03 
1, 184. 22 
1, 443.  :k) 

68;i.90 
4,111.69 


Total I    41,474.60,     38,736.10 


$3, 085. 74 

3, 277. 78 

1, 135. 29 

2, 296.  31 

1,410.36 

697.56 

1, 8.50. 51 

838. 87 

1, 596.  76 

404.02 

511. 15 

481. 30 

389.00 

644.48 

615.29 

91.55 

317.41 


Material. 


$207.  09 

219.98 
77.54 

154.11 
94.66 
46. 81 

124.19 
55.97 

107.16 
27.11 
34.29 
32.29 
26.11 
43.25 
41.29 
6.07 
21. 30 


Total. 


19,658.47 


1, 319.  22 


$15, 288. 24 
15.892.12 
5,699.07 
10,864.98 
6,  217. 75 
3.  519.  52 
8, 567. 57 
4, 503. 99 
8. 209. 53 
2, 090. 12 
2, 717. 55 
2,601.60 
2, 571.  ('4 
3, 803. 14 
3,294.00 
807.77 
4, 450. 40 


102, 188. 39 


Cost  of  the  various  portions  of  the  work  per  mile, 
MOUNTAIN  DIVISION. 


Foreman  Wells  . 
Foreman  Askey. 


$14, 709. 12 
16, 460. 07 

31, 160. 19 


LAKE  SHORE  DIVISION. 


Cost  per 
mile. 


$2, 723. 91 
1.691.88 

2, 000. 00 


Foremen  Williams,  Humphrey,  and  McCoy. 


8 


25,551.32  1        3,318.91 


RIVER  DIVISION. 


Section  it. 

Foreman  Dougherty 1      2.75  1      »»,  183.43  3,389.42 

Foreman  Wyatt .'** ; 2.75        5,229.84  1        1,901.76 


5.5         14,413.27 


2,620.59 


Contract . 


/^r^*^'*  ^' 


\, 


7.5    \    34,805.25  4,640.7l4 

•i6. 13  \  106, 939. 03" ;        2, 959. 84 
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If  we  allot  to  this  work  its  proper  share  of  office,  traveliug,  siu'vey,  aud  other 
expenBeS;  it  will  raise  the  above  figure  to  nearly  $3,300  per  mile. 

COST  OF  LUHBXB. 

There  were  manufactured  about  410,000  feet  of  lumber  at  a  cost  of  $7,689.45,  or 
about  $18.75  per  1,000.  This  does  not  include  pro  rata  share  of  office  and  other  ex- 
penses, which  would  probably  raise  the  cost  to  $20  per  1,000. 

PABTELLO'8  WORK. 

The  terms  of  the  contract  under  which  work  on  sections  1,  2,  and  3  was  to  be 
done  contemplated  only  such  work  (excavation  of  rock,  earth,  etc.,  and  clearing  of 
land)  as  is  included  in  the  above  table  of  expenditures.  The  work  on  this  piece  of 
road  was  all  done  by  Foremen  Humphreys,  Williams,  McCoy,  Dougherty,  and 
Wyatt.  Taking  the  sum  of  expenditures  under  their  names  from  the  above  table 
we  have — 

Cost  of  work  on  sections  1  and  2 $39;943. 36 

Less  work  done  by  McCoy  on  old  road 236, 25 

Total 35, 707.  U 

KKMAIIKS  ON  ROAD  CONSTRUCTION  IN  THB  TBLLOW8TONK  NATIONAL  PARK. 

Cost  per  mile  of  ro€td  Oiwatruction, — The  estimates  heretofore  submifled  as  to  cost 
of  road  construction  in  the  Park  seem  to  me  in  need  of  thorough  revision. 

In  the  report  of  the  Chief  of  Engineers  for  1887,  page  3175,  Captain  Kingman  gives 
the  following  specifications  adopted  by  him  in  his  work  duriug  the  four  seasons, 
1883-1886  inclusive. 

**  1  therefore  proposed  that  all  roads  in  the  National  Park  should  be  made  at  least 
18  feet  wide  and  well  rounded  up  in  the  center  and  provided  with  suitable  side 
ditches  and  cross  culverts;  that  all  trees  be  removed  for  a  width  of  30  feet;  and  on 
eidehill  cuttings  the  fill  be  retained  by  a  dry  stone  wall  and  that  an  ample  ditch 
be  placed  on  the  uphill  side  to  catch  the  snow  water  and  carry  it  to  the  natural 
water  courses ;  that  all  culverts  be  of  stone  or  3-inch  plank ;  and  that  all  bridges  be 
well  constructed  of  sawed  lumber." 

Then  follows  a  statement  as  to  the  cost  per  mile  of  a  ro(id  thus  built. 

* 'After  carefully  examining,  the  country  through  which  the  roads  would  have  to 
pass,  I  was  satisfied  that  suitable  ones  could  not  bo  built  for  a  less  average  price 
than  $1,000  per  mile." 

The  only  revision  of  this  estimate  that  appears  to  have  been  made  is  contained  in 
Major  Allen's  report  for  1889  (Report,  Chief  of  Engineers,  1889,  page  2859).  In  sub- 
mitting an  estimate  of  cost  of  completing  existing  project,  Major  Allen  says:  ''The 
cost  can  only  at  present  be  given  approxmiately  at  $2,000  per  mile." 


beyond  clearing 

and  a  moderate  grading,  making  what  is  usually  called  a  country  road."    It  will  be 
noted  that  this  estimate  is  double  the  original  one  of  $1,000  per  mile. 

1  was  unable  firom  the  first  to  see  how  a  road  built  according  to  the  original  speci- 
fications could  be  made  to  cost  as  little  as  $1,000  per  mile,  and  the  result  of  my  own 
experience  is  very  much  at  variance  with  the  above.  In  the  first  place,  it  would  be 
impossible  to  pick  out  from  the  60  miles  of  road  already  constnictea  at  the  beginning 
of  this  season,  a  continuous  half-mile  which  will  satisfy  the  above  conditions.  In 
most  places  the  road  lacks  the  width  of  18  feet.  In  many  places  teams  can  not  pass. 
In  very  few  are  there  adequate  ditches,  if  ahy  at  all.  I  recall  but  one  place  where 
in  sidehiil  cutting  a  ditch  has  been  "placed  on  the  uphill  side  to  catch  the  snow 
water  and  carry  it  to  the  natural  water  roursos,"  and  that  is  on  a  piece  of  road 
recently  constructed  under  the  direction  of  Maj or  Jones.  For  the  mostpart  the  roads 
pass  along  the  natural  surface  of  the  ground,  going  over  all  irregularities  of  surface 
instead  of  cutting  and  filling  to  secure  a  good  grade.  The  work  is,  therefore,  the 
very  simplest  of  its  kind ;  mere  excavations  of  side  ditches  or  barrow  pits  and  de- 
posit of  the  dirt  in  the  immediate  vicinity  to  form  the  roadway.  •  In  very  few  places, 
so  far  as  I  have  been  able  to  discover,  has  extra  hauling  been  done  for  the  purpose 
of  graveling  miry  places.  Moreover,  the  work  was  less  than  half  the  average  dis- 
tance of  recent  work  ftom  the  base  of  supplies,  which  consequently  much  reduced 
its  cost. 

We  have  built  by  contract  during  the  past  season  about  7^  miles  of  road  whore 
the  specifications  given  in  Captain  Kingman's  report  have  been  pretty  rlgicQy  adhered 
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to,  and  wLere,  in  addition,  t;areful  attention  has  been  given  to  the  question  of  grades. 
The  following  are  the  amounts  of  the  Several  kinds  of  work  done : 

Solid  rock  excavation cubic  yards..     3,713 

Loose  rook  excavation do 1, 346 

Earth  excavation do 64,785 

Riprap , do 225 

Clearing acres . .        8. 7 

Taking  the  lowest,  reasonable  ]»ri(*e.s  for  this  work  and  it  will  cost  at  least  $3,430 
per  mile,  not  including  bridges,  superintendence,  and  a  proper  proportion  of  office, 
traveling,  and  other  expenses.  This  covers  simply  the  cost  of  work  necessary  to  make 
a  good  dirt  road.  It  contemplates  clearing  the  roadway  a  space  of  30  feet,  giMibbiug 
out  all  roots,  and  removing  all  rockp;  the  grading  of  a  roadway  18  feet  wide  and 
raised  in  the  middle  6  inches  above  the  edges ;  the  construction  of  ditches  5  feet  wide 
on  top,  2  feet  on  the  bottom,  and  18  inches  deep;  the  construction  of  strong  culverts 
and  bridges  wherever  necessary;  the  proper  revetmentof  all  slopes  where  necessary 
to  contain  the  roadway,  and  lastly  the  maintenance  of  easy  grades  instead  of  taking 
hills  and  valleys  as  they  come  regardless  of  their  slope. 

It  does  not  contemplate  surfacing  with  any  other  material  than  that  found  along 
the  roadway.  It  leaves  out  of  consideration  entirely  the  question  of  a  thoroughly 
constructed  gravel  or  macadamized  road.  The  cost  of  the  latter  will  be  referred  to 
later. 

Now,  what  do  the  figures  show  aa  to  the  actual  cost  of  road  construction  in  the 
Park! 

Under  Captain  Kingman,  1883-^85,  $69,779.42  was  expended,  resulting  in  the  con< 
struction  of  30.5  miles  of  road.  This  gives  about  $2,200  per  mile.  The  total  amoiuit 
expended  on  roads  in  the  Park  to  June  30, 1891,  was  $206,623.82,  and  according  to  our 
survey  this  summer  the  following  so-called  completed  roads  have  been  constructed : 

Feet. 

North  boundary  of  the  Park  to  Mammoth  Hot  Springs 24, 860 

Mammoth  Hot  Springs  to  Norris 103, 859 

Norris  to  end  of  new  road  (Gibbons  Canyon) 48, 806 

Lower  Geyser  Basin  to  Upper  Basin 53, 021 

Norris  to  Grand  Canyon  Hotel 62, 545 

293, 093 

Milea. 
55.5 

Miles. 

From  Lake  Hotel  along  shore , 7. 4 

From  Upper  Basin  aloug  Firehole : . .  3. 5 

10.9 
This  road  not  over  half  completed,  say 5.4 

60.9 

This  gives  something  over  $3,300  per  mile. 

It  should  here  be  stated  that  considerable  sums  have  been  expended  annually  in 
repairs,  in  part  on  the  old  wa^on  trails  and  in  part  on  the  new  roads.  It  is  imjios- 
sible  from  the  data  contained  in  the  reports  to  make  a  satisfactory  estimate  of  the 
ai]3ount  of  this  item  and  it  has  therefore  been  included  throughout  the  entire  work, 
thus  doing  no  injustice  to  any  particular  portion..  Moreover,  it  should  be  noted  that 
''repairs''  will  usually  be  nearly  in  inverse  proportion  to  the  thoroughness  of  origi- 
nal construction.  Where  only  $1,000  per  mile  are  expended  in  construction  auuiial 
repairs  must  necessarily  be  extensive,  being  really  road  completion  rather  than  ordi- 
nary repairs,  lliis  is  especially  true  of  the  roads  in  the  Park.  In  several  places  the 
road  as  first  built  has  been  entirely  altered  in  location;  in  others  very  much  altered 
in  construction.  It  appears,  therefore,  that  a  portion  at  least  of  ''annual  repairs'^ 
is  properly  charged  to  original  construction. 

Coming  to  special  instances  we  find  in  Lieutenant  CraighilFs  report  ( Report  of  Chief 
of  Engineers,  1890,  page  3596)  that  the  (Mbbon  Canyon  road,  coustructod  by  him  and 
one  of  the  most  satisfactory  pieces  of  road  in  the  Park,  cost  $4,073.70  i)er  mile.  This 
roud,  moreover,  presents  no  extraordinary  difilcuUies  of  construction. 

The  road  at  the  Grand  Canyon,  also  a  well-built  road  excex^t  for  its  steep  grade,  cost 
$8,365.66  per  mile.     (Same  report,  page  3595.) 

The  road  from  the  Lake  Hotel  toward  Upper  Basin  cost  $1,627.14  per  mile;  but  as 
before  said  this  is  not  more  than  half  co»^P^«^*^^>  which  would  indicate  a  cost  of 
$3,250  per  mile.    (SaiuQ  report,  pagQ  osg^. ) 

As  already  shown  t^^  ^t  of  Uii^^ji^on's  work  is  about  $3,300  per  mile.    It 
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Bhonld,  howovor,  be  noted  that  the  distance  from  the  base  of  sapplien  waa  the  great* 
est  at  which  work  has  yet  been  done,  being  for  part  of  the  work  abont  75  miles. 
This  groat  dlHtance  caused  an  average  loss  of  six  days'  work  for  the  entire  force  in 
going  to  and  returning  from  the  work  at  the  beginning  and  end  of  the  season.  Con- 
sidering that  the  season  was  only  two  months  long  this  relative  loss  will  be  seen  to 
have  been  considerable.  The  cost  of  suhsistence  was  also  greatly  increased  by  long 
haul  of  supplies. 

'  It  is  thurt  apparent  that  the  roads  in  the  Park  can  not  be  constructed  at  a  cost  of 
$1,000  per  mile.  Nor  can  they  anywhere  else.  The  following  are  figures  from  a 
standard  work  on  engineering : 

Average  cost  of  earth  work  with  a  haul  of  100  feet,  all  kinds  of  soil,  wages  $1  per 
day  for  man,  $2.50  for  team,  is  13.8  cent's  per  cubic  yard,  which  would  give,  at  the 
rate  of  wages  we  have  to  pay,  about  35  cent-s  per  yard. 

In  like  manner  rock  work  will  cost  about  $1.^  per  yard  and  other  items  in  pro- 
portion. 

There  is  one  item  in  road  construction  in  the  Park  that  requires  especial  attention : 
tliat  of  clearing.  A  fair  estimate  in  railroad  work  is  $50  per  acre,  and,  allowing  for 
the  extra  cost  of  labor  in  the  Park,  a  corresponding  figure  would  be  something  over 
$70  per  acre.  But  clearing  as  required  by  our  specifications  can  not  be  done  at  that 
figure.  The  nature  of  the  work  is  especially  difficult.  The  width  of  roadway 
necessitates  grabbing  every  stump.  No  burning  of  timber  is  allowed  and  this 
uecessitat>es  the  hauling  of  trees,  limbs,  stnm})8,  roots,  and  all,  into  the  timber  on 
the  side  of  the  road.  I  have  never  been  through  timber  country  where  there  is  so 
great  a  quantity  of  fallen  trees  and  underbrush  as  in  the  park,  frequently  making  it 
absolutely  impassable  on  horseback.  This  condition  of  the  country  often,  in  fact 
usually,  requires  the  opening  of  side  roads  to  make  room  for  hauline  away  the  tim- 
ber from  clearing.  The  cost  is,  therefore,  unusually  high  for  work  of  its  class.  The 
following  is  an  accurate  record  of  the  cost  of  clearing  an  average  piece  of  timbered 
laud.  The  work  was  done  by  a  party  that  had  already  been  in  the  field  two  months 
and  was  thoroughly  familiar  with  the  work.  It  can  be  taken  as  a  low  figure  for 
work  of  its  kind: 

DayV 
work. 

6  grubberH,  4  days 24 

2  choppers,  4  days 8 

2  sawyers,  4  days 8 

1  climber,  4  days 4 

1  piler,  4  days 4 

4  teams,  4  days 16 

Total,  48  days,  at  $1.75 $84.00 

Teams,  16  days,  at  $5.10 81.60 

Board,  64  days,  at  75  cents 48. 00 

Material 2.82 

Total 216.42 

The  space  cleared  was  30  feet  wide  mhI  I,3(K)  A.'ct  long,  39,000  8(iuare  feet,  or  .89 
acre.  This  gives  $243  per  acre,  which,  with  a  fair  proportion  of  office,  travel,  and 
other  exncnses,  would  make  $250  per  acre. 

Applying  these  figures  to  the  work  actually  done,  as  given  above  on  a  piece  of 
road  construction  during  the  past  summer,  and  with  proper  allowance  for  office, 
bridge,  and  other  expenses,  it  will  be  found  to  fall  not  far  below  $5,000  per  mile. 

On  the  whole,  then,  my  estimate  pf  the  cost  of  road  construction  in  the  Park  is 
that  it  can  not  be  done  in  accordance  with  the  specifications  already  laid  down  at  a 
less  average  figure  than  $4,000  per  mile. 

I  also  estimate  that  to  make  existing  roads  conform  to  our  specifications  will  re- 
quire an  additional  outlay  of  $1,000  per  mile. 

As  already  stated  this  contemplates  the  construction  of  a  dirt  road,  using  only 
such  mat^^rial  as  is  found  where  the  road  is  built.  It  is  needless  to  say  that  a  road 
so  constructed  can  not  be  considered  a  "completed"  road,  A  journey  through  the 
Park  after  a  period  of  rainy  weather,  occurring  when  traffic  is  heavy  and  con- 
tinuous— a  condition  which  existed  for  several  weeks  this  season — leaving  the  road- 
way a  mass  of  mire  which  often  becomes  almost  impivssable,  or,  at  other  times, 
when,  in  long  continued  dry  weather,  tra^^el  has  ground  the  road  surface  into  a  tine 
powder  from  2  to  6  inches  deep,  which  almost  suffocates  the  traveler  with  dust, 
will  speedily  convince  one  that  the  problem  of  roa<l  construction  in  the  Park  has  yet 
to  be  solved. 

There  are  two  solutions  of  the  problem.  One  has  already  been  recommended  in 
previous  reports,  that  of  macadamizing  the  roads.  This  is,  of  course,  the  true  solu- 
tion, but  can  not  be  realized  for  many  years  to  come.   An  approximate  estimate  of  the 
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coatof  thoroughly  macadamizing -the  roada  giving  a  depth  of  12  iuchoR  of  broken 
Btoue  ill  the  center  of  the  road  and  8  inchen  on  the  edges,  indicates  $6,00<)  per  mile, 
or  about  $1,250,000  for  all  roads  inclnded  in  the  existing  project.  The  cost  miglit  be 
more  than  this,  for  no  experiments  have  been  made  which  settle  the  question  of  the 
quality  of  rook  easily  accessible  in  the  Park,  and,  judging  from  the  action  of  the 
weather  on  frequent  ontcrops,  suitable  material  is  not  very  plentiful.  A  very 
good  substitute  for  the  plan  of  macadamizing  the  roads,  and  one  more  im- 
mediately practicable  and  much  less  costly,  is  that  of  thoroughly  graveling  them. 
There  is  an  abundance  of  good  road  gravel  in  the  park  and  of  very  general  distribu- 
tion. To  cover  the  roa<1s  with  an  average  depth  of  16  inches  in  the  center  and  8 
inches  on  the  edges,  supposing  the  average  haul  to  be  one- fourth  mile,  will  cost  ap- 
proximately $2,500  per  mile.  This  will  give  a  road  bed  inferior  only  to  a  macad- 
amized road  and  amply  fulfilling  the  necessary  conditions  of  park  travel. 
We  have  then  the  following  estimate : 

For  construction  of  new  road  to  compietts  present  project,  including  grav- 
eling as  above,  100  miles,  at  $6,500  per  mile $650, 000 

For  completion  of  old  road,  including  graveling  100  mile«,  at  $3, 500  per 
mile , 350,000 

1,000,000 

CJUAblKNTS. 

So  far  :is  I  can  discover  from  previous  reports,  but  little  attention  w^as  given  to 
the  question  of  grades  prior  to  the  report  of  Lieutenant  Craigliill  for  the  setison  of 
1890. 

Captain  Kingman  refers  to  the  grades  up  Golden  Gate  Hill  as  '^  admissible, '^  and 
averaging  one-ninth  or  11  per  cent  for  the  entire  hill. 

In  Lieutenant  CraighilFs  report  for  1890  he  has  the  following  as  to  gradients: 

"My  conclusions  are  therefore  as  follows: 

"Wherever  the  ground  will  permit,  and  the  cost  is  not  excessive,  a  ^ra<le  of  1\ 
per  cent  should  not  be  exceeded.  Where,  for  exceptional  reasons,  this  is  not  prac- 
ticable, tlie  grade  should  not  exceed  9  per  cent  for  long  hills  and,  for  short  ones  of 
not  more  than  100  or  200  feet,  10  per  cent  may  be  allowed.  Within  these  limits  the 
natural  surliice  of  the  country  may  be  followed." 

Helow  are  examples  of  the  heavier  gra<les  on  existing  roads  as  determined  by  the 
survey  of  this  season.  Of  the  lighter  grades  ranging  from  5  to  10  per  cent  there  are 
many.  The  tigures  for  each  section  of  road  given  are  consecutive  and  denot>e  the 
rise  or  fall  in  feet  for  the  100  feet  immediately  preceding.  The  direction  is  firom 
Gardiner  south. 

Section  of  road  between  Gardiner  and  Mammoth  Hot  Springs,  ascending:  7,  11.8, 
12.1,  13.6,  11.2,  9.3,  8.4,  9.1,  7.8,  11.1,  11.3,  11.6,  10.8,  12.2,  13,  10.8,  7.5,  10,  9.4,  11.9, 

14.4,  15.2,  11.7,  8.5. 

Five  sections  of  road  up  Golden  Gate  Hill,  within  3  miles  of  Mammoth  Hot  Springs, 
all  ascending — 
First  section:  7.8,  15.4,  f2.2,  13.6,  14.3,  16.  9.5,  9.2,  13.4,  14.1,  15.7,  13.1,  15.7,  13.7, 

11.5,  10.4,  8.9. 

Second  section:  2.4,  12.6,  13,  7.2,  5,  9.6,  14.6,  21,  17.3,  9.7,  10,  10,  4.9. 

Third  section:  1.6,  11.8,  20.3,  6.9. 

Fourth  section:  7.8,  10.8,  14,  14.1,  13.8,  11.2,  6.8,  10,  9. 

Fifth  section:  8.5,  11,  12.4,  13.1,  7.8,  9.1,  4.7,  11.3,  13.6,  15.4,  5.1. 

North  side  of  Norris  Hill,  ascending:  6,  11.9,  14.1,  10.8,  14.5,  17.3,  1.1,  7.6,  6,  14.8, 
9.6,  10.5,  6.2,  11.9,  4.3. 

South  side  of  Norris  Hill,  descending:  6,  10.1, 11,  15,  12.6,  12.8,  14.6, 16.2,  14.2,  6.8. 

Hill  north  of  Gibbon  Meadows,  descending:  8.9,  10,  12.3,  12.5,14.2,  10.4,  8.3,  11.4, 
12.7,  11.3,  2.4. 

Three  sections  between  Norris  and  the  Grand  Canyon,  descending — 

First  section:  2.1,  12.8,  15.9,  17.4,  4.5. 

Second  section,  ascending:  11.6,  14.4,  16,  12,  16.5,  18.2,  14.7,  4.6. 

Third  section,  ascending:  9.6,  15.3,  13.3,  14.4,  13.7,  13.3,  14.5,  15.4,  11.6,  11.1,  17, 
7.4. 

It  is  seen  from  these  figures  that  the  grades  of  the  park  roads  range  all  the  way 
from  0  to  21  per  cent. 

*  ♦  »  #  »  #  # 

In  executing  the  p^^g^  season's  worlc  X  was  limited  by  my  instructions  to  a  grade 
of  12  per  cent.  But  J  goon  found  that  it  vras  perfectly  practicable  to  carry  our  roads, 
wherever  it  might  \^^  neceas&ry.  ^t  »  c-Kade  not  exceeding  half  the  above  figure. 
The  road  over  the  Afo,.^  j^.-ji  diviHion  ]u**%4)T  15  miles  through  a  mountainous  country, 
crossing  the  Coiitfn^j  »n}^' -^jj^  twi  "Xhe  whole  distance  was  accomplished  with- 

out exceeding  6  pet  ^W  ^  j  j  ^^^  ^^^'       -  — aced  that  a  careful  survey,  before  the  work 
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began,  might  easily  have  reduced  this  to  5  or  4  -pex  cent  without  Berionnly  leugthen- 
ing  the  line.  The  importance  of  light  grades  ou  the  principal  roadH  is  mo  great  that 
I  recommend  that  the  ligure  of  5  per  cent  be  not  exceeded  in  the  latare.  It  will 
almost  invariably  be  found  that  an  adherence  to  this  rule  will  add  much  to  the  ap- 
pearance as  well  as  the  usefulness  of  the  roads.  -^ 

Of  course  there  may  be  exceptional  instances  where  side  roads  are  to  be  run  to 
special  points  not  subject  to  main  line  heavy  traffic,  and  where,  the  question  of  grade 
being  less  important,  the  above  figure  can  be  exceeded  to  advantage. 

Diagrams*  showing  grades  on  existing  roads  are  submitted  herewith. 

EXECUTION  OF  ROAD  WORK. 

The  question  of  the  best  method  of  executing  road  work  in  the  National  Park  has 
been  frequently  referred  to  in  previous  reports.  In  a  letter  to  the  Chief  of  Engi  neers, 
dated  August  12,  1886,  asking  for  certain  authorities  in  the  prosecution  of  work  in 
the  Park,Captain  Kingman  says :  ''It  is  impossible  to  execute  this  work  by  contract, 
for  it  is  of  such  a  nature  that  it  would  be  impossible  to  accurately  describe  it  with- 
out surveys  that  would  often  cost  as  much  as  the  work  itself/' 

The  experience  of  the  past  season,  when  part  of  the  work  was  4one  by  contract, 
has  proven  this  statement  to  be  substantially  correct.  The  estimate  based  upon  the 
survey  of  the  previous  year  proved  wholly  misleading.  The  execution  of  the  work 
was  in  no  way  more  satisfactory  than  that  done  by  ourselves.  The  extraordinary 
range  of  bids  upon  the  work  (cleai-iug  of  land  ranging  f^om  $27  to  $250  per  ncre) 
shows  that  it  is  next  to  impossible  to  get  a  reasonable  contract.  It  is  certain  that, 
with  ^ts  present  equipment  of  working  implements,  tents,  etc.,  and  by  saving  the 
extra  work  of  surveys,  inspection,  measurement,  advertising,  etc.,  the  Government 
can  do  the  work  by  hired  labor  more  economically  and  satisfactorily  than  by  contract. 

In  executing  the  work  that  can  be  done,  say  by  an  appropriation  of  $100,000,  the 
following  will  serve  as  a  useful  organization  of  working  force : 

In  the  field  there  should  be  one  overseer,  who  is  also  a  competent  civil  engineer,  to 
take  general  charge  and  direction  in  absence  of  the  officer  in  charge.  There  should 
be  two  assistant  engineers  in  local  charg#of  portions  of  the  work,  whose  duties  are 
to  do  the  instrumental  and  other  work  necessary  to  an  accurate  selection  of  route 
and  all  other  work  involving  engineering  skill. 

Supposing  the  work  to  continue  from  the  middle  of  June  to  the  middle  of  October, 
»here  should  be  four  working  parties  of  about  45  laborers  and  15  teams  each. 

The  teams  should,  in  my  opinion,  be  hired  in  open  market,  not  by  contract,  if  this 
can  be  legally  done.  A  competent  man  and  good  judge  of  teams  should  take  ehar^ 
of  hiring  and  keeping  up  the  necessary  number  of  teams  as  well  as  of  keeping  theix 
time  and  attending  to  all  questions  connected  therewith. 

There  should  also  be  a  timekeeper  of  the  laborers'  time,  who  should  attend  ex- 
clusively to  all  matters  necessary  to  the  accurate  preparation  of  pay  rolls. 

Tliere  should  be  a  receiver  of  mat-erials,  whose  duty  is  the  management  of  all  mat- 
ters pertaining  to  the  Government  property,  and  to  the  securing  and  forwarding  of 
supplies  to  the  men.  The  transportation  of  supplies  should  be  accomplished  by  a 
separate  force  of  teams  under  the  immediate  charge  of  the  receiver  of  materials. 

The  construction  of  bridges  should  be  under  the  same  foreman  who  has  charge  of 
the  sawmill.  The  two  crews  will  then  be  worked  together,  as  they  should  be,  and 
much  economy  of  time  and  lafbor  will  result. 

The  office  work  during  the  rush  of  the  season  requires  at  least  one  clerk,  one 
copyist,  and  two  assistants.  ^ 

The  force  recommended  is  then  as  follows : 

Office :  1  clerk,  1  copyist,  2  assistants,  1  receiver  of  materials,  1  team  hirer  and 
timekeeper,  1  timekeeper  for  laborers. 

Field:  1  assistant  engineer  and  overseer,  2  assistant  engineers,  1  messenger. 

Four  working  parties,  consisting  each  of  1  foreman,  1  subforeman,  1  cook,  2  cuokees, 
1  bhicksmith,  1  water-carrier,  45  laborers,  15  teams. 

Sawmill  and  bridge  crew :  1  foreman,  2  subforemen,  necessary  skilled  help,  common 
laborers,  and  teams. 

For  special  work,  such  as  surveys,  special  organization  would  be  required. 

It  is  believed  that  the  above  force  cau  be  kept  in  the  field  for  four  months  with 
an  appropriation  of  $100,000,  and  have  enough  funds  to  cover  all  ordinary  outside 
expenses. 

In  the  matter  of  clearing  I  would  submit  for  your  consideration  whether  it  would 
not  be  better  to  increase  the  width  of  roadway  cleared  to  50  feet.  This  would  en- 
able us  safely  te  bum  all  smaaller  brush  and  leave  enough  space  outside  the  roadway 
proper  to  pile  logs  and  stumps  until  they  are  sufficiently  seasoned  for  bui'nin^.  I 
think  this  would  facilitate  the  work  of  clearing,  and  it  would  certainly  improve  the 
appearance  of  the  roadway. 

•Not  printed. 
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GENERAL  CONSIDERATIONS. 

The  small  amount  of  money  hitherto  appropriated  for  work  in  the  Park  and  the 
extensive  project  adopted  have  necessarily  caused  the  work  to  be  done  in  a  manner 
which  the  engineer  in  charge  would  probably  not  have  approved  if  he  had  had  ade- 
quate means  at  his  disposal. 

In  his  report  for  the  year  ending  June  30,  1889,  Lieutenant  Craighill  thus  refers 
to  the  matter : 

"  When  the  road  was  built  between  Mammoth  Hot  Springs  and  the  Gibbon  Canyon, 
on  account  of  scarcity  of  funds  it  was  deemed  best  in  several  places  for  short  dis- 
tances not  to  follow  the  best  route,  which  was  also  the  most  expensive.  In  each  of 
these  cases  the  road  goes  over  the  hill  at  a  steep  grade  where  it  might  go  around  it 
almost  on  the  level.'' 

The  same  remark,  with  slight  modification,  applies  to  all  the  roads  hitherto  built 
in  the  Park  except  the  lower  half  of  the  Gibbon  Canyon  road. 

However  steep  a  hill  may  be  the  route  over  it  almost  always  varies  less  from  a 
right  line  to  the  other  side  than  the  route  around  it.  Economy  of  construction  would, 
therefore,  indicate  the  former  as  most  desirable.  But  this  consideration  should  no 
longer  prevail.  All  principal  objects  of  interest  in  the  Park  are  now  accessible  by 
wagon.  Hence  the  aim  of  road  work  need  no  longer  be  to  construct  the  greatest 
possible  length  of  ro^  with  a  given  amount  of  money,  but  rather  to  see  &iat  the 
road  actually  constructed  conforms  strictly  to  the  conditions  of  good  work. 

The  selection  of  roads  in  the  National  Park  should  obviously  proceed  on  different, 
principles  than  obtain  in  the  selection  of  roads  for  ordinary  traffic.  The  former  are 
emphatically  park  roads.  Their  use  is  principally  for  tourist  traffic,  secondarily 
only  for  the  hauling  of  frei gh t.  As  recommended  by  Maj or  Allen  in  his  report  for  1889. 
'*  all  roads  in  the  Park  should  be  well  coustructed  not  only  with  a  view  to  permanency 
but  also  to  appearance."  In  their  selection  the  shortest  distance  between  the  ter* 
minal  points  should  not  be  the  object  of  first  importance.  While  the  road  ought  not 
to  be  unnecessarily  lengthened,  it  should  be  selected  with  a  view  of  securing  easy 
grades  and  proximity  to  as  many  as  possible  of  the  features  of  interest  near  which 
It  passes.  In  short,  everything  should  be  done  to  reduce  to  a  minimum  the  irksome- 
ness  of  the  long  drives  that  separate  the  principal  points  of  interest  in  the  Park.     A 

Srominent  ^example  of  the  absence  of  these  essentials  is  seen  in  the  road  between 
orris  and  the  Yellowstone  River.  The  roadbed  is  here  as  good  as  any  in  the  Park, 
and  yet  the  road  is  the  subject  of  constant  criticism  on  the  part  of  tourists.  The 
reason  is  that  there  are  many  miles  where  the  road  foUowsnearly  a  straight  line  with 
little  attempt  to  avoid  the  hills,  and  where  the  view  ahead  is  one  continuous  suc- 
cession of  nps  and  downs  visible  along  the  narrow  roadway  cut  through  the  woods. 
As  soon  as  the  farthest  eminence  is  passed  another  interminable  succession  of  hills 
comes  into  view,  producing  a  sense  of  monotony  equaled  only  by  that  experienced  in 
riding  over  the  featureless  prairie.  It  goes  without  saying  that  if  this  road  had  been 
made  more  winding,  following  the  valleys  and  avoiding  the  hills,  thus  by  its  short 
views  ahead  giving  the  tourist  a  continual  seuse  of  expectancy,  instead  of  treating 
him  to  the  long  perspective  of  a  monotonous  roadway  ahead  ol  him,  the  whole  effect 
would  have  been  better.  The  importance  of  securing  these  features  may  not  be  very 
apparent  at  the  time  the  road  is  being  built,  but  it  is  fully  appreciated  by  those  who 
subsequently  use  it. 

The  proper  location  of  a  road  through  »  country  like  that  in  the  Park  is  often  ex- 
ceedingly difficult.  V^ery  much  of  the  country  is  densely  wooded.  It  is  often  impos- 
sible to  get  an  idea  of  the  ground  beyond  a  radius  of  300  or  400  feet.  A  great  amount 
of  oareful  examination  is  necessary  before  an  engineer  can  feel  satisfied  that  he  has 
secured  the  best  location.  Moreover,  even  in  an  open  country,  the  selection  of  the 
best  line  over  ground  as  rough  and  broken  as  many  tracts  in  the  Park  should  re- 
ceive a  great  deal  of  skillful  attention  to  secure  a  line  which  shaU  pass  subsequent 
inspection  as  the  best  one  that  could  be  found.  So  obvious  a  requirement  would  not 
be  suggested  if  the  work  of  the  past  summer,  a  portion  of  which,  owing  to  the  late- 
ness of  the  season  was  commenced  without  a  preliminary  survey  or  even  a  recon- 
naissance, had  not  shown  how  easily  a  good  road  might  have  been  made  a  very  bad 
one  by  simple  ignorance  of  the  nature  of  the  country  through  which  it  was  to  pass. 
In  my  opinion  no  future  road  should  be  built  in  the  Park  until  a  careful  instrumen- 
tal survey  has  located  and  marked  the  entire  line,  and  fully  made  known  the  nature 
of  the  work  to  be  perfonued. 

There  is  another  consideratiou  of  iiuportance  in  this  connection.  A  satisfactory 
system  of  roads  for  th©  I'ark  will  ultimately  include  not  less  than  800  miles.  The 
country  roads  of  the  Tjnited  States  bpinfr  almost  entirely  under  the  care  of  local  au- 
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Bhould;  l^hereforo;  not  be  that  of  oar  country  roads,  generally  nothing  but  mere  wagon 
trails,  but  that  of  the  best  roads  in  this  conutry  or  in  Europe. 

The  foregoing  criticisms  upon  work  in  the  Park  are  not  at  all  intended  as  a  erit- 
icism  on  the  execution  of  that  work.  At  the  time  it  was  done  it  was  impossible, 
owing  to  the  small  amount  of  funds  available,  to  do  better. 

Tiie  yearly  appropriatious  now  are  greater  than  those  of  three  or  four  years  com- 
bined in  the  early  history  of  the  work. 

The  object  of  first  importance  then  was  to  render  points  of  interest  accessible  even 
by  inferior  roads  rather  than  to  secure  the  best  standard  of  work.  Even  in  the  prep- 
paration  of  estimates,  the  course  adopted  was  doubtless  wiser  than  to  have  presented 
at  first  an  estimate  based  upon  a  complete  system  of  macadamized  roads.  The  Park 
wa.s  still  to  some  extent  an  experiment.  Congress  had  been  led  to  believe  in  creat- 
ing it  that  .the  revenue  from  leases  and  similar  sources  would  suffice  for  the  neces- 
sary work  of  improvement.  The  principal  promoter  of  the  project  at  the  time  it  was 
under  the  consiueration  of  Congress  says,  *'  Had  not  Congress  been  assured  that  no 
demandB  would  be  made  upon  them  for  annual  appropriations,  it  is  very  doubtful 
whether  the  bill  would  have  ever  become  a  law."  JBut  all  this  is  now  changed.  The 
wisdom  of  the  act  creating  the  National  Park  is  universally  admitted.  The  argu- 
ment for  improving  and  protecting  it  grows  stronger  every  year,  and  it  can  safely 
be  aAsumed  that  the  time  has  arrived  for  such  a  revision  of  project  and  estimates  as 
shall  place  that  work  upon  a  basis  commensurate  with  its  importance.  It  is  for 
this  reason  that  I  have  gone  into  the  matter  somewhat  exteusfvely. 


•  EXISTING   PROJECT. 

The  project  hitherto  adopted  for  the  improvement  of  the  Yellowstone  National 
Park  requires  some  modification  and  enlargi^ment  to  meet  the  existing  d^uands  of 
the  work.  Captain  Kingman,  in  1887,  prepared  the  following  project^  wnich  has  been 
followed  to  the  present  time  (Report  of  Chief  of  Engineers,  1887,  page  3134). 

MUea. 

(1)  A  road  from  Mammoth  Hot  Springs  to  the  boundary  of  the  Park  toward  the 

terminus  of  the  Park  Branch  of  the  Northern  Pacific  Railroad  (about) 5 

(2)  A  road  from  Manmioth  Hot  Springs  to  the  Firehole  Basin  (about) 40 

(3)  A  road  from  the  Firehole  Baain  to  the  Upper  Geyser  Basin  (about) 10 

(4)  A  road  from  the  I'^irehole  Basin  to  the  Canyon  and  Falls  of  the  Yellowstone 

River  (about) 28 

(5)  A  branch  from  this  road  to  the  outlet  of  the  Yellowstone  Lake  (about) 8 

(6)  A  road  from  Mammoth  Hot  Springs  to  Yanceys  (about^ ^.  18 

(7)  A  road  from  Yellowstone  Falls-  over  the  shoulder  of  Mount  Washburn  to 
Yanceys  (about) 20 

(8)  A  road  from  Upper  Geyser  Basin  via  Shoshone  Lake  and  the  thumb  of  the 
Yellowstone  Lake  to  the  outlet  (about) 40 

(9)  A  road  from  Norris  Geyser  eastward  to  connect  with  the  road  to  the  Yel- 
lowstone Falls  (about) 9 

(10)  A  road  from  the  Firehole  Basin  westward  via  the  Madison  Canyon  to  the 
boundary  of  the  Park  (about) 20 

(11)  A  road  from  Yanceys  via  Soda  Butte  to  the  boundary  of  the  Park  towards 
the  Clarks  Forks  mines  (about) 95 

In  all  (about) 223 

For  paragraph  2  should  be  substituted  *'A  road  from  Mammoth  Hot  Springs  via 
Norris  Geyser  Basin  to  Fountain  Geyser  Basin.'' 

For  paragraph  3  the  following :  *'*  A  road  from  Fc^nnl^in  Geyser  Basin  to  Upper 
Basin." 

The  road  mentioned  in  paragraph  4  should,  I  think,  be  dropped  fVom  the  project. 
It  will  not  in  ordinary  circumstances  be  used  as  a  tourist  route,  and,  for  such  occa- 
sional traffic  as  may  pass  over  it,  inexpensive  repairs  on  the  present  road  will  suf- 
fice.   The  Park  association  omit  this  line  in  their  advertised  route. 

Paragraph  5  should  be  stricken  eut  and  for  it  substituted  "A  road  from  the  Grand 
Canyon  to  the  outlet  of  Yellowstone  Lake.'' 

The  location  of  the  road  mentioned  in  paragraph  8  has  been  changed  by  the  act  of 
Congress  of  March  3,  1891,  so  that  it  is  now  extremely  improbable  that  it  will  ever 
be  bnilt  as  originally  intended.  I,  therefore,  suggest  the  following  instead  of  para- 
graph 8:  ''A  road  from  the  Fountain  Geyser  Basin  via  the  shortest  practicable  route 
to  the  West  Thumb  of  the  Yellowstone  Lake  and  thence  via  the  lake  shore  to  the 
lake  outlet." 

Paragraph  10  should  be  changed  to  ''A  road  from  the  west  boundary  of  the  Park 
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▼ia  the  Madiaon  Canyon  by  the  shortest  practicable  route  to  the  road  from  Norris  to 
the  Fonntuiu  GeyserBasiu." 

To  which  should  now  be  added  (12)  "  A  road  from  Upper  Geyser  Basin  to  the  south 
boundary  of  the  Park/' 

In  suggesting  the  above  change  in  nomenclature,  Tiz:  '<  Fountain  Geyser  Basin'' 
for  "Lower  Firehole  Baein"  and  **  Grand  Can  von"  for  "Yellowstone  Falls"  I  have 
followed  what  has  already  become  an  established  usage  in  the  Park. 

The  time  has  now  arrived  when  the  question  of  opening  up  important  points  of 
interest  ofif  the  main  line  of  travel  should  receive  attention.  Captain  Sears  in  1887 
recommended  that,  ''In  addition  to  the  main  thoVoughfares^  good  branch  roads  and 
trails  should  be  made  to  the  many  minor  objects  of  interest  oft  the  main  line  of  travel." 
For  example,  the  Great  Fountain  Geyser,'  incomparably  the  finest  formation  in  the 
Park  and  excelled  only  by  the  Excelsior  Geyser  in  the  magnificencie  of  its  eruptions, 
ismt  present  inaccessible  except  on  foot  or  horseback.  In  that  vicinity  are  also 
many  of  the  finest  quiescent  springs  in  the  Park.  A  road  should  soon  be  built  mak-' 
ing  a  drive  of  three  or  four  miles  so  as  to  include  all  these  points  of  interest. 

Near  Mammoth  Hot  Springs  are  the  Canyon  and  Falls  of  the  Middle  Gardiner  River, 
which  come  next  to  the  Grand  Canyon  and  FaAs  of  the  Yellowstone  in  grandeur  and 
beauty.  A  road  could  be  constnictt'd  from  the  Springs  passing  through  this  Canyon, 
around  Bunsens  Peak,  back  through  Golden  Gate  Canyon,  through  the  "Hoodoo" 
formation  under  th^  picturesque  palisades  of  Terrace  Mountains,  returning  in  rear 
of  the  Hot  Springs  formation  to  the  hotel  at  Mammoth  Hot  Springs.  This'  could 
not  fail  to  be  a  very  popular  drive. 

A  letter  was  addressed  to  me  early  this  season  by  the  manager  of  the  Yellowslono 
Parte  Association  suggesting  the  construction  of  a  foot  and  bridle  bridge  across  the 
Yellowstone  River  above  the  falls.  At  present  there  is  no  bridge  across  that  river 
within  the  boundaries  of  the  Park  except  that  in  the  vicinity  of  Yanceys.  It 
is  said  by  those  who  have  seen  the  canyon  and  falls  of  the  Yellowstone  from  the 
right  bank  of  the  river  that  the  view  even  excels  that  from  Lookout  and  In- 
spiration points.  I  think  the  project  should  include  a  bridge  across  the  river  at 
this  point  and  a  road  down  the  river  sutticiently  far  to  take  in  the  most  interesting 
portions  of  the  canyon.  To  temporarily  meet  the  needs  of  tourists  I  would  suggest  the 
construction  of  a  bridle  bridge  across  the  river  just  above  the  Up]>er  Falls.  The 
river  here  ha«  a  clear  width  of  only  70  feet,  and  a  span  of  80  feet  will  give  ample 
room  for  a  safe  support.  This  point  is  a  very  interesting  one,  being  in  the  midst  of 
the  heavy  rapids  ot  the  river  and  immediately  above  the  brink  of  the  Upper  Falls. 
When  a  permanent  bridge  is  built  there  it  should  be  of  a  style  and  character  in 
keeping  with  the  magnificence  of  the  surroundings.  It  has  been  suggested  that  a 
single  arch  of  stone  be  tlirown  across  the  river  at  this  point;  and  if  not  too  expen- 
sive it  would  certainly  be  more  appropriate  than  any  other  form  of  structure  could  be. 

It  i^  highly  probable  that  tourist  traffic  between  the  lake  outlet  and  the  West 
Thumb  will  in  the  future  be  by  boat.  So  much  interest  is  taken  in  the  lake  on  thd 
part  of  tourists  that  to  gratify  it  the  transportation  people  will  doubtless  find  it 
necessary  to  place  a  boat  upon  the  lake.  It  is  probable,  in  fact,  that  it  will  be  found 
to  their  advantage  to  carry  tourists  by  watex  rather  than  by  coach  over  the  long  dis- 
tance of  18.6  miles.  The  trip  by  boat  consumes  about  li  hours.  An  arrangement  of 
this  kind  may  be  regarded  as  a  certainty  in  the  near  future. 

In  connection  with  the  navigation  of  the  lake  the  subject  has  been  much  discussed 
of  continuing  the  boat  route  down  the  river  nearly  to  the  falls.  This  would  certainly 
be  very  desirable,  if  practicable.  But  it  is  doubtful  if  the  Yellowstone  River  can  be 
made  easily  navigable  at  any  ordinary  outlay  of  money.  Captain  Kingman  says  in  his 
report  for  1883,  "I  am  of  the  opinion  that  they  (the  rapids)  could  only  be  siirmount>ed 
by  the  aid  of  canals  and  locks  or  else  by  locks  and  dams,  either  of  which,  owing  to 
the  character  of  the  river  and  cbe  nature  of  the  bottom  and  banks,  would  be  very  ex- 
pensive." To  enable  a  boat  of  sufficient  draft  for  safety  on  the  lake  in  heavy  weather 
to  pass  down  the  river  would  require  a  channel  from  4  to  6  feet  deep.  To  improve 
the  river  so  as  to  secure  such  a  channel  would  certainly  be  a  heav^*^  and  exx>eusive 
undertaking.  But  it  might  be  nracticable  to  have  a  line  of  boats  made  especially  foi 
the  river,  nat-bottomed  and  oi  only  2  or  3  feet  draft,  which  would  materially  sim- 
plify the  problem.  The  lake  boats  could  then  be  built  on  the  model  of  deep-watei 
boats  and  a  transfer  be  made  near  the  lake'outlet  to  the  river  boats.  Tliere  are  two 
serious  rapids  on  the  Yellowstone  River  between  the  falls  and  the  lake.  One  of  these 
occui-s  at  Mud  Geyser  and  the  other  about  3  miles  above.  The  stream  is  shallow  and 
swift  over  the  entire  distance  between  these  points.  A  project  for  improvement 
would  inquire  tbe.thorough  canalization  of  the  river  for  a  distance  of  4  or  5  mlies, 
inoluding  the  rapids.  Al)ove  and  below  this  stretch  a  moderate  amount  of  dredging 
and  removing  of  ho\{r\deT»  would,  I  think,  be  suflicient.  The  river  falls  from  the 
middle  of  June  (its  hi^ij^jst  stage)  to  the  end  ef  September  between  3  and  4  feet,  but 
owing  to  the  vast  res^^J^  ^^jr  formed  by  the  lake  the  nse  and  fall  are  very  gradual,  while 
floods  are  mi^de  ^''Jpo^^ja.    ^  meaim'Biaent  of  the  river  current  at  the  lowest  stage 
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during  tlio  past  HcaBon  indicates  a  discharge  of  1,600  cubic  feet  per  second.  I  have 
not  given  the  matter  snfiieient  consideration  to  be  able  to  submit  an  estimat<e  of  the 
probable  cost  of  such  an  improvement. 

The  subject  of  the  ^'completion  of  existing  roads''  may  be  considered  in  connec- 
tion with  the  proposed  modification  in  the  present  project.  Along  with  the  execu- 
tion of  annual  repairs  should  be  carried  on  a  systemaMc  completion  of  the  present 
roads,  with  such  alterations  of  location  :\8  may  be  necessary  to  rectify  their  grades 
and  otherwise  improve  them.  The  importance  of  this  will  be  manifest  from  an  ex- 
amination of  the  accompanying  plots^  showing  the  gain  in  distance  and  grade*  by 
going  around  Norris  Hill,  and  the  gain  in  grade  around  Virginia  Cascade.  There 
are  many  other  places  where  changes  may  be  made  nearly  as  beneficial  as  the  above. 
Along  the  entire  line  of  road  there  is  need  of  rectifying  grades,  constnicting  ditches, 

graveling  miry  places,  and  rounding  up  the  road  surface  to  facilitate  drainage. 

• 

NEXT  season's  WORK. 

In  the  event  of  a  new  appropriation  in  time  for  use,  next  season  the  following 
works  should  first  receive  attention :  '  / 

(1)  The  com])letton  of  the  system  of  roads  near  the  Fountain  Hotel. 

(2)  Oompletiou  of  old  road  from  Upper  Basin  to  beginning  of  new  road  at  mouth 
of  Spring  Creek.  • 

(3)  Completion  of  new  road  on  Mountain  division  on  west  slope  of  Heron  Creek 
Valley. 

(4)  Completion  of  new  road  on  Lake  Shore  division  from  West  Thumb  to  east  end 
of  sandy  beach,  mentioned  in  previous  portion  of  report. 

(5)  Completion  of  new  road  at  various  points  on  River  division. 

^6)  Construction  of  new  road  from  lower  end  of  section  4,  Ri^er  division,  to  the 
bridge  at  the  head  of  Grand  Canyon. 

(7)  Con8tr,uction  of  anew  road  from  the  Canyon  Hotel  to  Inspiration  Point. 

(8)  Construction  of  a  new  road  from  end  of  present  road  in  Gibbon  Canyon  to  Foun- 
tain Hotel. 

(9)  Construction  of  a  new  road  around  Norris  Hill. 

(10)  If  there  are  sufficient  funds  over  what  is  necessary  to  execute  the  above 
works  it  would  be  well  to  open  a  wagon  trail  along  the  proposed  line  from  the  canyon 
to  Yauceys,  so  as  to  make  it  possible  to  pass  that  way  during  the  season  of  1893.  The 
i'nll  completion  of  the  road  from  Grand  Canyon  via  Mount  Washburn  and  Yanceys 
to  Mammoth  Hot  Springs  would  be  a  matter  of  two  or  three  seasons'  work,  as  it  wiU, 
on  the  whole,  be  the  most  difficult  and  expensive  piece  of  work  in  the  Park. 

The  view  from  the  summit  of  Mount  Washburn  being  one  of  the  finest  features  of 
the  Park,  it  is  my  opinion  that  the  road  should  be  built  along  the  general  line  of  the 
west  trail  from  tne  Canyon  to  Yancey s. 

ENOTNEER  OFFICE. 

One  of  the  first  needs 'of  the  improvement  work  in  the  Park  Is  that  of  adequate 
buildings  for  office,  storehouse,  quarters,  and  stable.  The  effort  of  last  year  to  se- 
cure these  buildings  fell  through  on  account  of  the  unexpectedly  high  figure  of  the 
bids  submitted.  This  matter  is  one  of  immediate  and  pressing  importance.  For  sev- 
eral years  the  engineer  office  in  the  Park  has  been  in  a  disgraceful  little  shanty,  afford- 
ing neither  room  nor  shelter.  The  storehouse  is  scarcely  any  protection  at  all  to  the 
material.  Moreover,  it  is  wholly  inadequate  as  to  space.  The  tents  and  other  arti- 
cles of  this  season's  work  had  to  be  stored  in  the  office.  The  necessary  buildings 
ought  to  be  constructed  under  the  next  appropriation. 

ASTRONOMICAL  STATION. 

I  would  suggest  that  stops  be  taken  to  secure  the  astronomical  determination,  by  the 
United  States  Coast  and  Cieodetic  Survey,  of  the  position  of  some  convenient  point 
within  the  limits  of  the  Park.  No  such  detenuina  tion  now  exists.  I  am  informe<l  by 
the  KSuperintendent  of  the  Coast  Survey  that  he  will  be  glad  to  cooperate  with  us  for 
that  purpose  during  the  coming  season.  Some  point  on  the  shore  of  Yellowstone  Lake 
near  the  outlet  seems  to  me  preferable.  It  is  a  central  location  and  reduces  to  a  min- 
imum the  triangulation  necessary  to  determine  the  positions  of  the  most  eastern  and 
most  southern  points  of  the  lake  on  which  the  location  of  the  east  and  south  bound- 
aries depends.  •  *    , 

ROAD   SPRINKLING. 

The  day  before  leaving  St.  Paul  for  the  Park  last  spring  I  hastily  collected,  by  yonr 
direction,  such  data  as  I  could  obtain  in  the  short  time  available  bearing  on  theques- 

•Not  printed. 
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tion  of  Bprinkling  the  Park  roads.    As  yon  had  indicated  an  intontioii  of  adopting 
some  project  for  the  aboye  purpose,  I  gave  considerable  attention  to  the  matter  while 
in  the  Park  during  the  past  season,  and  since  my  return  to  this  office  I  have  collected 
as  definite  information  as  possible,  in  the  absence  of  any  direct  experiment,  as  to  the  ^ 
cost  and  practicability  of  the  undertaking. 

llie  results  at  which  I  have  an'ived  are  as  follows : 

I  have  assumed  that  any  plan  which  may  be  offered  will  be  expected  to  apply  to 
the  entire  system  of  roads  now  ojpen  to  travel.  The  system  at  present  includes  about 
120  miles  of  road.  The  following  data,  supplied  through  the  courtesy  of  Mr.  George 
L.  Wilson,  assistant  city  engineer,  and  Mr.  W.  S.  Young,  sprinkling  inspector,  both 
of  this  city^  furnish  as  close  a  criterion  as  can  be  readily  obtained  for  our  work: 

One  sprinkler  travels  in  a  day  about  35,000  feet,  or  api>roximately  7  miles.  The 
actual  length  of  street  sprinkled  depends,  of  course,  upon  its  width  and  the  number 
of  times  it  is  sprinkled. 

A  600-gallon  tank,  covering  16  feet  of  roadway,  travels,  according  to  the  condition 
of  the  street,  1,200  to  1,500  feet  without  refilling. 

Streef»  are  springled  in  hot  weather  from  three  to  five  times  per  day. 

Paved  streets  are  sprinkled  oftener  than  dirt  street-s. 

Where  the  former  are  sprinkled  four  or  five  times  per  day,  the  latter  are  sprinkled 
three  or  fqur  times. 

Streets  with  steep  grades  require  on  an  average  one  more  sprinkling  per  day  than, 
streets  approximately  level. 

The  number  of  sprinklings  also  depends  on  the  location  of  a  street  with  reference 
to  taU  buildings,  which  may  shut  off  the  sunlight. 

Sprinklers  when  full  of  water  weigh  about  8,000  pounds. 

One  team  per  sprinkler  on  paved  streets  is  generally  sufficient. 

These  data  applied  to  roads  of  the  Yellowstone  National  Park  would  be  modified 
about  as  follows : 

The  length  of  roadway  covered  by  a  single  sprinkler  would  probably  fall  consid- 
erably under  the  above  figure  (1)  on  account  of  steep  grades  and  soft  roads,  and  (2) 
on  account  of  the  greatly  increased  amount  of  time  lost  in  filling  sprinklers.  I  have 
assumed  that  the  sprinklers  will  be  restricted  to  twice  per  day.  This,  however,  might 
prove  (juite  insufficient.  The  nearest  comparative  data  tliat  I  have  been  able  to 
obtain  is  the  amount  of  sprinkling  required  in  the  city  of  Helena,  Mont.  The  average 
amount  of  water  per  square  foot  per  day  required  there  is  one-half  gallon.  Two 
sprinklings  per  day,  as  above  proposed,  will  give  only  about  .06  gallons  per  square 
foot. 

The  width  ef  roadway  sprinkled  will  probably  be  reduced  to  about  8  feet. 

A  600  gallon  sprinkler  will,  therefore,  cover  one-half  mile  or  less  of  road  without 
refilling. 

The  number  of  horses  required  to  pull  a  sprinkler  full  of  water  will  be  from  four 
to  eight,  according  to  grade  and  quality  of  road. 

From  two-thirds  to  tnree-fourtns  of  the  total  length  of  roadway  is  subject  to  the 
action  of  the  sun  during  the  entire  day.  The  remainder  of  the  road  lies  through 
forest  or  canyon,  and  may  be  compared  to  streets  in  thickly,  populated  portions  of  a 
city. 

A  great  portion  of  the  Park  roads  are  hilly,  some  of  the  hills  being  very  steep. 

Storage  tanks  must  be  located  at  least  every  half  mile,  with  a  strong  probability, 
based  upon  the  foregoing  data,  that  they  will  be  required  as  often  as  every  third  of 
a  mile. 

In  a  large  proportion  of  cases  the  tanks  will  rest  on  the  ground  or  be  set  in  the 
ground  on  account  of  the  difficulty  of  getting  sufficient  fall  to  fill  an  elevated 
tank.  The  filling  of  the  sprinklers  will,  therefore,  have  to  be  accomplished  in  many 
Cilices  by  means  of  pumps,  which  will  require  the  sprinklers  to  be  equipped  for  that 
purpose.    The  filling  in  such  cases  will  consume  from  one-half  hour  to  one  hour. 

The  facilities  for  filling  storage  tanks  are  not  such  as  one  would  infer  from  general 
distribution  of  water  yi  the  Park.  A  careful  consideration  of  the  whole  line  of  road 
indicates  that  for  only  about  one-third  of  the  distance  can  water  be  obtained  for 
filling  elevated  tanks  if  it  is  not  brought  a  greater  average  distance  than  500  feet. 
Another  third  of  the  distance  will  supply  water  for  surface  tanks.  The  remaining 
third  of  the  distance  gives  no  Indication,  so  far  as  I  can  remember,  of  any  water 
supply  whatever. 

To  properly  sprinkle  the  roada  twice  per  day  will,  therefore,  require  at  least  40 
sprinklers  and  250  storage  tanks. 

To  operate  this  pl^^^x^ill  require  one  overseer,  about  10  foremen,  40  drivers,  and 
100  teams,  together  ^.^.u  goxne  proviainn  for  executing  repairs.  It  may  be  found  nec- 
essary to  add  ^^^Of^J^^  aflsist  infiiijii^  t^^ie  sprmklers  when  this  is  done  by  means 

tmBB^'^y^^  i,  *i^«^iout  ^^^^  ^o»t  tUoxougt  «on.tructiV  fox  the  Bervloe 
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The  cost  of  snch  a  pluiit  and  its  operation  for  one  seasom  will  be  approximately 
follows : 

Cost  of  plant : 

40  sprinklers  complete,  of  best  make,  equipped  with  brake,  piiinp;  ft^d 
facilities  for  attaching  lead  teams,  and  'j^  storage  tanks,  each  with 
500  feet  of  1-inch  wrought-irou  pipe,  all  delivered  at  Cinnabar^  Mont.  $35, 000 

Transportation  of  plant  from  Cinnabar  to  Park 1, 500 

Cost  of  lumber,  labor,  and  superintendence  in  sottinjr  up  plant  in  Park.      7, 600 
Add  10  per  cent  contingencies 1 4,400 

Total 48,400 

Cost  of  operation : 

100  teams,  at  $3.66f  per  day,  and  40  drivers,  at  $2  per  day,  includ- 
ing board;  daily  exi)en8e $446. 66| 

Season  from  June  20  to  September  20,  makes  90  days,  at  $446.66|.     $40, 200 

Superintendence 2, 000 

Repairs,  etc 1, 500 

Proportion  of  office  and  other  expeuses 900 

^    44,600 

Total  outlay  for  first  season 93,000 

I  have  no  doubt  that  an  actual  trial  of  the  ex]ieriment  will  show  that,  owing  to 
exceptional  causes  already  alluded  to,  the  above  hgures  will  be  found  too  small  and 
that  the  expense  Avill  reach  $100,000. 

The  sprinkling  of  the  hill  roads  will  be  a  serious  matter.  The  progress  up  hill 
with  so  large  a  load  will  be  very  slow ;  it  will  be  necessary  to  stop  every  few  rods  to 
rest  the  teams.  This  will  make  it  difficult  to  regulate  the  flow  properly  and  it  will 
also  very  much  lessen  the  length  of  roadway  c.ivered  per  day.  It  may  be  suggested, 
to  spriuKle  only  down  hill,  but  this  at  once  doubles  the  expense  by  necessitating  a 
drive  one  way  to  no  purpose.  Moreover,  on  the  steeper  huls,  it  is  improbable  that 
if  enough  water  be  put  on  the  roads  to  last  four  hours,  it  will  most  of  it,  reach  the 
foot  of  the  hill  before  the  sprinkler  does. 

The  running  expense  will  have  to  be  considered  as  a  constant  quantity,  even  when 
the  roads  may  not  need  sprinkling.  Teams  could  not  be  hired  on  the  condition  of 
losing  all  time  when  the  roads  are  not  dusty.  And  they  could  not  otherwise  be  used  to 
advantage.  A  <lriver  with  a  four-horse  team  and  a  wagon,  but  without  other  assist- 
ance, is  not  in  shape  to  do  effective  work,  while  a  concentration  of  teams  would  be 
quite  out  of  the  question.  Every  opportunity,  such  as  rainy  weather,  would  be 
taken  by  the  drivers  to  get  to  a  blacKsmith  or  repair  shop  for  shoeing  horses  and 
making  repairs. 

It  may  be  accepted  as  reasonably  certain  that  a  first-class  sprinkling  plant  for 
the  existing  system  of  roads  in  the  National  Park  and  its  operation  for  one  year  will 
cost  a  sum  at  least  one-third  greater  than  any  single  appropriation  which  the  Park 
has  yet  received. 

The  undertaking  appears  to  me,  in  view  of  the  limited  appropriations,  wholly  im- 
practicable. Furtnermore,  if  an  appropriation  were  available  largo  enough  to  leave 
a  considerable  sura  for  this  purpose,  it  would  not,  in  my  opinion,  be  advisable  to  bo 
expend  it.  The  terribly  dusty  state  of  the  roads  in  dry  weather  is  very  largely  due 
to  the  fact  that  they  are  comi)osed  of  nothing  but  the  ordinary  soil  through  which 
the  roadway  passes,  in  the  general  case  utterly  worthless  for  road  material.  It  be- 
comes mire  in  wet  weather ;  in  dry  weather,  powder.  The  remedy  lies,  not  in  sprink- 
ling this  powder,  but  in  getting  rid  of  it.  The  cost  of  a  sprinkling  plant  and  its  op- 
eration in  one  season  would  cover  with  good  gravel,  as  recommended  in  this  report, 
40  miles  of  road.    This  would  suppress  dust  and  mud  at  the  same  time. 

If,  however,  it  is  decided  to  try  the  experiment,  I  would  strongly  recommend  that 
it  might  be  done  for  one  season  on  a  very  limited  scale.  Two  sprinklers  might  be 
put  on  the  road  from  Gardiner  River  to  the  top  of  Golden  Gate  Hill,  a  distance  of 
about  28,000  feet.  Owing  to  the  large  amount  of  steep  grade  on  this  stretch,  there 
would  probably  be  needed  about  fourteen  supply  tanks.  Each  sprinkler  would 
require  a  six  or  eight  horse  team.  If  the  experiment  can  be  made  a  success  here,  it 
can  anywhere  in  the  Park.  The  road  is  one  of  the  dustiest  and  it  is  a  good  place 
to  commence.  Being  near  the  engineer  office,  it  would  thus  facilitate  the  work  of 
collecting  data  for  future  use.    The  cost  will  be  approximately  $5,000. 

If,  after  one  season's  trial,  the  scheme  proves  a  failure,  we  shall  not  be  encum- 
bered with  an  extensive  and  useless  plant.  If  it  proves  a  success,  our  additional 
i^ormation  will  •nable  us  to  prepare  more  exact  speeifications  for  a  complete  plant. 
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CAPTAIN  KINGMAN'S  REPORT. 

In  my  opinion,  steps  onght  to  be  taken  to  secure  the  publication,  by  the  Chief  of 
Engineers,  of  the  reports  of  Captain  Kingman's  work  in  the  Park.  These  reports, 
extending  over  three  years,  have  never  been  published  by  either  the  Chief  of  £n^- 
neers,  Secretary  of  War,  or  the  Interior  Department.    In  answer  to  a  letter  of  in- 

Suiry  to  Captain  Kingman  in  relation  to  this  matter  he  says  that  the  Secretary  of  War 
ireoted  ^  that  I  should  make  my  report  t«  him.  I  did  so  in  those  years,  sending 
the  reports  through  the  Chief  of  Engineers.  The  reports  going  to  the  Chief  of  Engi- 
neers m  this  exceptional  way  were  of  course  not  regarded  by  him  as  proper  subjects 
for  his  annual  report.  He  furnished  &oni  his  office  a  copy  to  the  Itkterior  Depart- 
ment, but  somehow  between  them  all  the  reports  have  never  been  printed.''  * 

Captain  Kingman  was  the  first  officer  of  the  Corps  of  Engineers  placed  in  charge  of 
the  improvement  of  the  Yellowstone  National  Park.  The  proiect  he  adopted  and 
the  general  rules  laid  down  in  regard  to  road  work  there  have  been  closely  followed 
by  his  successors.  His  reports  cover  nearly  all  subjects  of  engineering  interest  in 
connection  with  that  work,  and  time  has,  in  nearly  every  instance,  shown  the  cor- 
rectness of  his  views.  The  reports  are,  therefore,  of  especial  value,  not  only  for  their 
intrinsic  merit,  but  also  by  reason  of  their  being  the  only  source  of  information  on 
the  first  three  years  of  the  work. 

The  only  place  where  they  can  now  be  found,  so  far  as  I  am  aware,  is  in  manuscript 
form  in  this  office. 

In  concluding  this  report,  I  desire  to  express  my  thanks  to  the  superintendent  of 
the  Park  and  the  officers  stationed  there  for  their  frequent  material  assistance  in 
the  prosecution  of  the  season's  work. 

•  Very  respectfully,  your  obedient  servant, 

Hiram  M.  Chittenden, 
First  Lieai,,  Corj^s  of  Eng\neer§, 
Mi^.  W.  A.  Jones, 

Corya  of  Engineers,  JSt,  Paul,  Minn, 
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EXPLORATIONS  AND  SURVEYS  IN  THE  DEPARTMENT  OF  THE  MISSOURL 

ANNUAL  REPORT  Of  'LIEUTENANT  CASSTUS  E,  GILLETTE,   CORPS  OF 
ENGINEERS,  FOR. THE  FISCAL  YEAR  ENDING  JUNE  SO,  189 f. 

p]NciiNEER  Office, 
Headquarters  Dbpart3ient  of  the  Missouri, 

Chicagoy  IlL^  July  20^  1892. 

Sir;  I  have  the  honor  to  submit  the  following  report  as  engineer 
oflScer  of  this  department  for  the  year  ending  June  30,  1892. 

Previous  to  April  21,  1892,  the  "office  was  in  charge  of  Capt.  William 
L.  Marshall,  Corps  of  Engineers. 
No  field  work  has  been  done  during  the  year. 

The  office  force  has  consisted  of  one  general  service  clerk,  Frederick 
A.  Petersen. 

The  office  work  has  consisted  in  the  preparation  of  maps,  tracings, 
reproductions,  etc.,  for  use  of  the  department  commander  and  other 
oflttcers  connected  with  department  headquarters. 

During  the  year  there  have  been  prepared  11  maps  and  9  other  orig- 
inal drawings,  20  tracings,  and  1,320  other  reproductions.  Nineteen 
maps  have  been  mounted. 

The  most  important  of  tlie  above  have  been  in  connection  with  the 
campaign  against  hostile  Sioux  of  Dakota,  1890-^91. 
Very  respectfully,  your  obedient  servant, 

Oassius  E.  Gillette, 
FxT^t  JAeut^  Corj}H  of  Engineer  h^ 
Engineer  Offi<:er,  Dept,  Misnouri. 

Brig.  Gen.  Tho3i^^  j^,  Oasey, 
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£  £  E  2; 

kxplokation8  and  slrveyis  in  the  department  of  the  columbia. 

heport  of  major  tully  m'crea,  fifth  united  states  artillery, 

for  the  fiscal  year  fjnding  june  so,  1892, 

Engineer  Office, 
Headquarters  Department  of  the  Columbia, 

Yan^ionver  Barracht^  Wash.y  July  i,  1S92. 

Sir:  I  have  the  honor  to  submit  the  following  report  of  the  oi)era- 
tions  of  this  office  for  the  fiscal  year  ending  June  30, 1892. 

I  entered  upon  the  duties  of  this  office  September  4, 1891,  in  compli- 
ance with  General  Orders,  No.  17,  Headquarters  Department  of  the 
Columbia,  August  18, 1891,  relieving  the  acting  engineer  officer,  Capt. 
Charles  H.  Clark,  Ordnance  Department. 

FIELD  WORK. 

Lines  of  levels  upon  tlie  Vancouver  Military  Reservation  in  connec- 
tion with  proposed  extension  of  sewerage  system. 

Surveys  rendered  necessary  by  changes  and  imj)rovements  at  Van- 
couver Barracks. 

OFFICE   WORK. 

• 

The  office  work  inchided  the  preparation  of  plans,  profiles,  and  reports 
based  upon  th6  surveys  referred  to  above;  the  revision  of  the  progress 
sheets  of  the  department  map  from  the  latest  Land-Office  maps  and 
other  data;  the  preparation  of  maps  showing  new  roads,  railroads, 
towns,  post-offices,  etc.,  to  facilitate  the  publication  of  a  new  edition  of 
the  military  map  of  this  department;  various  reports  in  relation  to  mat- 
ters referred  to  this  office  for  information  and  action;  map-drawing,  trac- 
ing, solar  printing,  map-mounting,  and  other  routine  work  pertaining 
to  this  office. 

Maps,  plans,  and  profiles  drawn  by  liand ., .  16 

Tracings  for  issue  and  office  files » 10 

Solar  prints 160 

Negatives  for  official  use 7 

Maps  mounted  on  linen 72 

Department  maps  issued 40 

PERSONNEL. 

General  Service  Clerk  K  de  G.  Dion  was  on  duty  in  this  office  from 
date  of  last  report  until  July  10,  1891,  when  he  was  discharged  under 
the  authority  of  paragraph  158,  Axmy  Regulations. 

General  Service  Clerk  Charles  A.  Homan  was  assigned  to  duty  as 
topographical  assistant  and  draftsman  in  this  office  August  7, 1891, 
There  has  been  no  other  office  force. 

Standard  time  has  been  furnished  to  the  post  by  signal  throughout 
the  year. 

This  office  has  been  without  funds  during  the  entire  year.  Drawing 
and  such  other  materials  as  were  absolutely  necessary  to  carry  on  the 
regular  work  of  this  office  have  been  furnished  from  time  to  time  by 
the  Quartermaster's  Department. 

Very  respexjtfiilly,  your  obedient  servant, 

Tl  LLY  McCrea, 
Major,  Fifth  Ar tiller y,  Actimj  Engweer  Offiv^'r. 

Brig.  (icn.  Thomak  L.  Casey, 

Chief  of  EngineerM^  U.  JS.  A. 


APPENDIX  E  E  E — EXPLORATIONS  AND  SURVEYS.    3450 

E  E  E  3. 

EXPLORATIONS  AND  SURVEYS  IN  THE   DEPARTMENT  OF  THE  PLATTE. 

REPOET  OF  CAPTAIN  CHARLES  A,   WORVEN,  SEVENTH  INFANTRY,  FOR 

THE  FISCAL  YEAR  ENDING  JUNE  30,  189.?. 

ENCfiNEER  Office, 
Headquarters  Department  of  the  Platte, 

Omahaj  Nehr,,  July  5,  189x\ 

Sir  :  I  have  the  honor  to  submit  my  autmal  report  as  acting  enginfter 
officer  of  the  Department  of  the  Platte  for  the  fiscal  vear  ending  June 
•JO,  1892. 

October  21, 1891,  by  order  of  the  department  commander,  I  surveyed 
the  northern,  eastern,  and  southern  boundary  lines  of  the  Fort  Omaha 
military  reservation. 

Work  has  been  continued  on  the  compilation  of  the  map  of  this  de- 
partment east  of  tlie  one  hundred  and  third  meridian,  which  will  be 
completed  for  reproduction  and  publication  in  the  course  of  a  few  Aveeks. 

Engineering  instruments  have  been  received  ft*om  the  commanding 
otticer  of  Willets  Point  Engineer  Dei)ot. 

Instruments,  notebooks,  max)S,  tracings,  and  blue  prints  have  been 
supplied  to  the  various  posts  from  time  to  time  whenever  requested. 

Several  maps  of  this  department  west  of  the  one  hundred  and  third 
meridiau  have  been  issued  to  the  officers  in  the  field  in  Wyoming,  on 
which  were  marked  the  counties,  recently  constructed  railroads^  etc. 

Iiarge-scale  blue-print  maps  of  northeastern  Wyoming,  showing  the 
location  of  all  the  cattle  ranches  and  other  points  of  importance,  have 
been  issued  to  the  troops  in  the  field. 

Very  re8]>ectfully,  your  obedient  servant, 

CirAS.  A.    WORDEN, 

Captain,  Seventh  Infantry ,  Acthuj  Engineer'  Officer. 

Brig.  Gen.  Tho3IAS  L.  ( -asey, 

('hief  of  JUngineerHj  U,  IS,  A. 
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explorations  and  surveys  in  the  department  op  california. 

annual  report  of  lieu  te  nan  j"  charles  g,  lyman,  second  cav- 
alry,  a.  i),  c,  for  the  fiscal  year  ending  june  so,  189^, 

Engineer  Office, 
Headquarters  Dbpabtment  of  California, 

San  Francisco  J  Cal.j  June  30,  1892. 

Sir:  I  have  the  honor  to  submit  thefoUowing  report  of  operations  of 
this  office  for  the  fiscal  year  ending  June  30, 1892. 

From  the  close  of  the  last  fiscal  year  to  April  3. 1892,  this  oliice  was 
in  charge  ot  First  Lieut.  James  B.  Runcie,  First  Artillery,  acting  engi- 
neer officer,  who  on  that  day  was  relieved  from  duty  at  these  head-, 
quarters,  and  turned  over  the  property  belonging  thereto  to  First. 
Lieut.  Leonard  A.  Lov^ring,  FoiU'th  Iiifimtry,  Aidt*  de  Camp,  under 
Special  Orders  >fo  o/i  dated  HfinflfiUftYtersDepaitment  of  California, 
April  2^1892.  '  *^^ 
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By  virtue  of  Special  Orders  No.  53,  dated  Headquarters  Department 
of  (California,  May  16, 1892, 1  relieved  Lieut.  Lovering  and  took  cbarge 
of  the  office. 

Assistant  O.  Winstanley,  general  service  clerk,  has  been  continually 
on  duty  as  topographer  and  draftsman. 

The  office  work  has  involved  the  preparation  of  original  drawings, 
tracings,  and  blue  prints  of  maps,  etc.,  for  use  at  these  headquarters 
and  the  i>osts  in  the  department,  the  distribution  of  maps,  and  the  care 
and  preservation  of  the  surveying  and  other  iustruments  in  store. 

Maps  have  been  prepared,  colored,  and  mounted,  to  supply  the  differ- 
ent offices  at  these  headquarters,  and  such  assistance  aa  has  been 
called  for  by  x)fficers  at  posts  has  been  rendered.  Instruments  have 
been  furnished  for  use  at  the  different  x)Osts  and  to  the  Quartermas- 
ter's Department,  when  required. 

Ko  field  work  of  any  importance  has  been  entered  into  during  the  year. 
Very  respectfully,  your  obedient  servant, 

Ohas.  G.  Lyman, 
Second  TAeufenantj  Second  Cavalry^  A.  D.  C,y  in  charge  of  office. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  S.  A. 
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PUBLIC  A(^TS. 


€HAP.  8.— An  act  to  amend  an  act  entitled  "An  act  for  the  construction  of  a     February    16, 
railroad  and  wagon  bridge  across  the  Mi.ssissippl  Uiver  at  South  Satut  Paul,  18%?. 
Minnesota",  approved  April  twenty-six,  eighteen  hundred  and  ninety.  —      -   - 

Beit  enacted  by  the  Senate  and  House  of  Eepresentatives  of  the  United 
States  of  Americii  in  Congress  assembled.  That  the  act  entitled  "An  ^South  Saint 
act  for  the  construction  of  a  railroad  and  wagon  bridge  across  the  J^^^  companv 
Mississippi  River  at  South  Saint  Paul,  Minnesota,"  approved  April  b  rid  g  e  over 
twenty-six,  eighteen  hundred  and  ninety,  as  amended  by  an  act  Mississippi 
entitled  *'An  act  to  amend  an  act  entitled  'An  act  for  the  construe-  g  a int  ^auf 
tion  of  a  bridge  at  South  Saint  Paul,  Minnesota,' "  approved  Feb-  Minn, 
ruary  twenty- fourth,  eighteen  hundred  and  ninety-one,  be,  and  Vol.  26,  pp.  e», 
hereljy  is,  amended  as  follows  :  ^^* 

First,  by  striking  out  section  one  of  said  bill  as  amended  and 
substituting  in  lieu  thereof  the  following : 

"  That  the  South  Saint  Paul  Belt  Railroad  Company,  its  succes-    Change  of  lo- 
sors  and  assigns,  be,  and  they  are  hereby,  authorized  to  construct  f*p^^"   author- 
and  maintain,  at  a  point  suitable  to  the  interest  of  navigation,  a 
railroad  bridge,  or  a  combined  railroad,  waj^ou,  and  foot  passenger 
bridge,  across  the  Mississippi  River  from  a  suitable  point  on  its  west 
bank,  at  or  near  the  city  of  South  Saint  Paul,  in  the  State  of  Min- 
nesota, and  within  the  limits  of  section  two,  township  twenty-seven,    Location, 
range  twenty-two  west,  to  a  corresponding  point  on  its  east  bank, 
and  to  lay  on  or  over  said  bridge  a  railrosS  track  or  tracks  for  the 
more  perfect  connection  of  any  railroad  or  railroads  that  are  or 
shall  be  constructed  to  said  river,  on  either  or  both  sides  thereof, 
at  or  opposite  said  places,  under  the  limitations  and  conditions 
hereinafter  provided  :  that  said  bridge  shall  not  interfere  with  the 
free  navigation  of  said  river  beyond  what  is  netiessary  to  carry  into 
effect  the  rights  and  privileges  hereby  granted ;  and  in  case  of  any 
litigation  arising  from  any  obstruction  or  alleged  obstruction  to    Litigation, 
the  free  navigation  of  said  river,  or  damage  resulting  from  the 
same,  the  cause  may  be  tried  before  the  circuit  court  of  the  United 
States  in  and  for  any  district  in  which  any  portion  (if  said  bridjje 
or  obstruction  touches  ;  said  bridere  may,  at  the  option  of  the  ooiii- 
pany  building  the  same,  be  constructed  to  provide  for  the  paasajr^^    Railway,     or 
of  railroad  trains  aJon^  or  for  the  T»a.s-?ai?e  of  railroad  trains  and  railway  .wagon, 
for  the  safe  P^s&^Q^f^&gona  and  veil i^*lo«  of  all  kinds,  for  the  ^^'^'^  ^^^ ^'^'^^»^«- 
transit  of  animaisftf^,,  foot  pa^won^ers*  a^^  for  such  reasonable 
rat^es  of  toiJ  as  m^^M  ^^^j  /^o^  ti^  to  time  by  the  Secretary  of    Tolls. 
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Vol. 26, pp.  71,      Second,  by  strikinjr  out  suL-tion  seven  of  said  bill  and  substituting 
,  788,  amended,     in  lieu  thereof  the  following-,  to  wit : 

Time  for  con-  **  ®^^'  ^*  That  this  act  shall  be  null  and  void  if  actual  constnic- 
Btruction  ei-  tion  of  the  bridge  herein  authorized  be  not  commenced  within  one 
tended.  year  and  completed  within  thi'ee  years  from  the  date  of  the  ap- 

I  proval  of  these  amendments." 

Approved,  February  15, 1892. 


March  2^  1892       <^HAP.  89.— An  act  to  amend  section  twelve  hundred  and  sixteen  of  the  Re- 
! '_  vised  Statutes,  relative  to  certificates  of  merit  to  the  enlisted  men  of  the  Army. 

Be  it  enacted  by  the  Senate  and  House  of  Bapresentatives  of  (he  Uitited 
Armv  States  of  America  in  Congress  assembled,  That  section  twelve  hun- 

Oertiflcates  or  ^^ed  and  sixteen,  Revised  Statutes,  be,  and  is  hereby,  amended  to 
merit  extended  read : 

men  "   ^^^^^^     ' '  SEC.  1216.  That  when  any  enlisted  man  of  the  Army  shall  have 

R.  S..  sec.  121R,  d^s^iniT^s^^d  himself  in  the  service,  the  President  may,  at  the 

p.  315.  amended!  recommendation  of  the  commanding  officer  of  the  regiment  or  the 

chief  of  the  corps  to  which  such  enlisted  man  belongs,  grant  him 

a  certificate  of  merit." 

Approved,  March  29, 1892. 


Aiirll?,  1892.        CHAP.  88.— An  act  to  amend  an  act  entitled  "An  act  to  authorize  the  con- 

• struction  of  a  railroad,  wagon,  and  foot-passenger  bridge  at  Burlington,  Iowa, 

approved  August  sixth,  eighteen  hundred  and  eighty-eight "  as  amended  bv 
act  approved  February  twenty-first,  eighteen  hundred  and  ninety. 

Be  it  enacted  hyAhe  Senate  and  House  of  Bepresentatives  of  the  United 
Burlington,  States  of  America  in  Co7\gress  assembJedj  That  the  time  for  the  com- 
^^me  for  con-  niencement  and  completion  of  said  bridge^  authorized  by  said  act 
8tr  noting  bridge  entitled  **  An  act  to  authorize  the  construction  of  a  railroad,  wagon, 
^\^^^^^7m-  *^^  foot-passenger  bridge  at  Burlington,  Iowa,  approved  August 
VoAfp.^V.      ^^^^hj  eighteen  hundred  and  eighty-eight,"  as  amended  by  act  ap- 
proved February  twenty- first,  eighteen  hundred  and  ninety,  T>e, 
and  is  hei'eby,  each  extended  two  years  from  the  passage  of  this 
act. 

Approved,  April  7,  1892. 


Anrii  !•>  ifta2       CHAP.  46.— An  act  to  authorize  the  construction  of  a  bridge  acroBs  the  Mls- 
___'!____  Bourl  River,  between  the  city  of  Chamberlain,  in  BruW  County,  and  Lyman 
Coimty,  in  the  State  of  South  Dakota. 

Be  it  enacted  by  the  Senat4i  and  House  of  Bepresentatives  of  the  United 
Chamberlain  States  of  America  in  Coiigicjisassembledf  That  the  Chamberlain  Pon- 
Pontoon Bridge  toon  Bridge  Company,  a  corpoiation  duly  organized  and  existing 
biid^SJs^urt  "^cler  the  laws  of  the  State  of  South  Dakota,  be,  and  is  hereby. 
River  at  Cham-  authorized  to  construct  and  maintain  a  bridge  and  approaches 
beriain.  S.  Dak.  thereto  across  the  Missouri  River  between  the  city  of  Chamber- 
lain, in  the  State  of  South  Dakota,  and  Lyman  County,  in  the  State 
Railway. wag-  ^'  South  Dakota.    Said  bridge  shall  be  constructed  to  provide  for 
on.  and  foot  the  passage  of  railroad  trains,  wa^^ons,  and  vehicles  of  all  kinds, 
bridge.  Steam  and  street  cars,  animals,  foot  passougers,  and  for  all  road 

Toll  etc  travel,  for  such  reasonable  rates  of  toll  and  under  such  reasonable 

'  rules  and  regulations  as  may  be  prescribed  by  gaid  corporation  and 

May  be  wagon  approved  by  the  Secretary  of  War,  or  said  bridge  maybe  con- 
and footbridge,  gtructed  as  a  wagon  and  foot  bridge  alone. 

Sec.  2.  That  any  bridge  built  under  this  act  and  subject  to  its 
ture  and  SSt-  limitations  shall  be  a  lawful  structure,  and  shall  be  recognized  and 
route.  kntown  as  a  post  route,  upon  which  also  no  higher  charge  shall  be 
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made  for  the  transmiatjion  ovei*  the  same  of  the  mails,  the  troops, 
and  the  munitions  of  war  of  the  United  States  than  the  rate  per 
mile  paid  for  the  transjsortation  over  the  railroad  or  public  high- 
ways leading"  to  said  bridge,  and  it  shall  enjoy  the  rightsand  privi- 
leges of  other  post- roads  in  the  United  States ;  and  an  equal  privi- 
lege in  the  use  of  said  bridge  shall  be  granted  to  all  telegraph  and 
1 4ephone  companies,  and  the  United  States  shall  have  the  right 
of  way  across  said  bridge  and  its  approaches  for  postal  telegraph  ™r>^*^*^  ^^^^ 
purposes.  •  k    i    ■ 

Sec.  3.  That  said  bridge  shall  be  constructed  as  a  pontoon  bridge,    construotloiL 
and  shall  contain  a  drawspan  giving  a  clear  opening  of  not  less    Drnw^pan. 
than  three  hundred  feet  in  length,  which  drawspan  shall  be  main- 
tained over  the  main  channel  of  the  river  at  an  accessible  and 
navigable  point,  and  said  bridge  other  than  the  drawspan  shall  bo 
at  right  angles  to  the  current  of  the  river  at  high  water :  Frovided,    procUos. 
That  said  draw  shall  be  opened  promptly  by  said  company  upon    oppninfc(ir»vr 
reasonable  signal  for  the  passage  of  boats  and  rafts,  and  said  com- 
pany or  corporation  shall  maintain,  at  its  own  expense,  from  sun- 
set to  sunrise,  such  lights  or  other  signals  on  said  bridge  as  the    Ligiit8,  etc. 
Light-House  Board  shall  prescribe.    No  bridge  shall  be  erected  or 
maintained  under  the  authority  of  this  act  which  shall  at  anytime 
unreasonably  obstruct  the  free  navigation  of  said  river,  and  if  any    Unobstructed 
bridge  erected  under  such  authority  shall,  in  the  opinion  of  the »*^******l°^- 
Sticretary  of  War,  unreasonably  obstruct  such  navigation,  he  is 
hereby  authorized  to  cause  the  entire  removal  thereof  or  such 
change  or  alteration  of  said  bridge  to  be  made  as  will  effectually 
obviate  such  obstruction,  and  all  such  alterations  shall  be^ado 
and  all  such  obstructions  shall  be  removed  at  the  expense  of  the 
owner  or  owners  of  said  bridge,  and  in  case  of  any  litigation  arls-     utirration 
ing  from  any  obstruction  or  alleged  obstruction  to  the  fret*  navl-  " 

gation  of  said  river,  caused  or  alleged  to  bo  caused  bv  said  bridge, 
the  ease  may  be  brought  in  the  district  court  of  the  United  States  • 

of  the  State  of  South  Dakota  in  whose  jurisdiction  any  portion  of 
said  obstruction  or  bridge  may  bo  located :  Provided  further,  That 
nothing  in  this  act  shall  be  fo  construed  as  to  repeal  or  modify  any  • 

of  the  provisions  of  the  law  now  existing  in  reference  to  the  pro-  Bxifitin'^iaws. 
tection  of  the  navigation  of  rivers,  or  to  exempt  this  bridge  from 
the  operations  of  the  same. 

Sec.  4.  That  all  railroad  companies  desiring  the  use  of  said     Use  by  rail- 
bridge  shall  have  and  be  entitled  to  equal  rights  and  privileges  roads, 
relative  to  the  passage  of  railroad  trains  or  cars  over  the  same  and 
over  the  approaches  to  the  same  upon  the  payment  of  a  reasonable 
compensation  for  such  use,  and  in  case  the  owner  or  owners  of  said    cotn  pensa- 
bridge  and  the  several  railroad  companies,  or  any  one  of  them,  tiou. 
desiring  such  use  shall  fail  to  agree  upon  the  sum  or  sums  to  be  DiHagreement. 
paid,  and  upon  the  rules  and  conditions  to  which  each  shall  con- 
form in  using  said  bridge,  all  matters  at  issue  between  them  shall    -^  ,  .         . 
be  decided  by  the  S.^cretary  of  War  upon  a  hearing  of  the  allega-  sofretTry  ot 
tions  and  proofs  of  the  parties.  War. 

Sec.  5.  That  any  bridge  authorized  to  be  constructed  under  this    Secretary    ot 
act  shall  be  built  and  located  under  and  subject  to  such  regulations  War  to  approve 
for  the  security  of  the  navigation  of  said  river  as  the  Secretary  of  P^*"**'  *^^- 
War  shall  prescribe ;  and  to  secure  that  object  the  said  company  ^ 

or  corporation  shall  submit  to  the  Secretary  of  War,  for  his  exami- 
nation and  approval,  a  design  and  drawing  of  the  bridge  and  a 
map  of  the  location,  giving,  for  the  space  of  one-half  mile  above 
and  one-half  mile  below  the  proposed  Iccation,  the  high  and  low 
water  lines  upon  the  banks  of  t)io  river,  the  direction  and  strength 
of  the  currents  at  low  and  at  higfh  wat.  r,  with  the  soundings,  accu- 
lately  shoAviug  the  bed  of  the  stream,  and  the  location  of  any  other 
bridge  or  bridges,  ^nch  map  to  ho.  sutticiently  in  detail  to  enable 
the  Secretary  of  \\r  ^  judge  of  the  proper  location  of  said  bridge, 
and  shall  furnif^h  f^.^u  other  information  as  may  be  required  for  a 
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May  9, 1892.         CHAP.  01. —An  act  authorizing  the  Leavenworth  and  Platte  County  Bridge 
■  Company  to  aell,  transfer,  and  assign  to  the  Leavenworth  Terminal  Railway 

and  Bridge  Company  the  rights  and  franchises  as  granted  by  acts  of  Congre:S8 
approved  February  twenty-fifth  and  March  second,  eighteen  hundred  and 
eighty-nine,  and  by  act  of  Congress  approved  July  twenty-fifth,  eighteen  hun- 
dred and  ninety. 

Be  it  enacted  by  the  Senate  andHoitse  of  BepresentcUtves  oftJie  United 
i^oa^nworth  States  of  America  in  Congress  assembled^  That  permission  be,  and  is 
Coimty  Bridge  l^Gi'^by,  granted  to  the  Leavenworth  and  Platte  County  Bridge 
Company  may  Company,  a  corporation  duly  organized  and  existing  under  the 
jell  its  nghta  to  laws  of  the  Stat 3  of  Kansas,  to  sell,  transfer,  and  assiffn  to  the 
^ver?  etc!!*To^*^^^^'^^^^  Terminal  Railway  and  Bridge  Company,  a  oorpora- 
Leave n  worth  tion  duly  organized  and  existing  under  the  laws  of  the  State  of 
Terminal  Rail-  Kansas,  its  successors  and  assigns,  all  of  the  i  ights  and  f  ranchites 

Company  gr***^^^  ^  ^^®  ^^^^  I^avenworth  and  Platte  County  Bridge  Com- 

VoL25,*pp.(»J,  t  any  by  an  act  of  Congress  entitled  *'An  act  to  authorize  the  con- 

**3.  struction  of  a  bridge  across  the  Missouri  River  between  the  city  of 

Leavenworth,  in  the  State  of  Kansas  and  Platte  County,  in  the 
State  of  Missouri,"  approved  February  twenty-fifth,  eighteen  hun- 
dred and  oighty-nine,  and  by  an  act  of  Congress  entitled  •*An  act 
to  authorize  the  construction  of  a  bridge  across  the  Missouri  River 
between  the  city  of  Leavenworth,  in  the  State  of  Kansas  and  Platte 
County,  in  the  State  of  Missouri, "approved  March  second,  eighteen 
Vol.  26, p.  291.  iiundred  and  c4ghty-nine,  and  by  an  act  of  Congress  entitled  "An 
act  to  authorize  the  Leavenworth  and  Platte  County  Bridge  Com- 
pany to  substitute  a  pivot  drawbridge  over  th^  Missouri  River  iu 
place  of  a  pontoon  bridge,'  approved  July  twenty-fifth,  eighteen 
nundred  and  ninety ;  and  any  such  transfer  and  conveyance  as  has 
Proviso.  been  heretofore  made  is  hereby  consented  to  and  confirmed :  Pro- 

etc  contlmieU  ♦''^^^^»  hoirevcr^  That  the  conditions,  limitations,  and  restrictions 
imposed  by  existing  law  upon  the  said  Leavenworth  and  Platte 
County  Bridge  Company  shall  continue  in  force  as  to  the  said 
Leavenworth  Terminal  Railway  and  Bridge  Company. 

Approved,  May  9, 1892. 


May  12, 1898.         CHAP.  68.— An  act  to  authorize  the  construction  of  a  bridge  across  the  Mis- 

■  sourl  River  at  l>e  Witt,  Carroll  County,  Missouri^  and  to  establish  it  as  a  post 

road. 

Be  it  enacted  by  Vie  Senate  andHoiiseofBepresentxitiresofthe  Unitfd 
'O^  f^oliti  el  i\  states  of  Anienca  in  Congress  assemhJjed,  That  it  shall  be  lawful  for 
Sllroad  ^con?-  ^^^  Brookfield  and  Northern  Railroad  Company,  a  corporation 
p  a  n  y  may  organized  under  the  laws  of  the  State  of  Missouri,  or  its  successor.s 
bridge  Missouri  or  assigns,  to  construct  a  bridge  across  the  Missouri  River  at  a 
wmMo**      ^  point  opposite,  or  as  nearly  opposite  as  may  be,  to  the  town  of  Do 

Witt,  in  the  county  of  Carroll  and  State  of  Missciiri ;  that  said 

Railway  and  bridge  may  bs  constructed  for  railway,  wagon,  and  postal  service. 

wagon  bridge,    ^^j^j^  single  or  double  track  for  railway  traffic,  and  which  shall  be 

under  the  conditions  and  limitations  hereinafter  specified, 
navigation!'  SEC.  2.  That  said  bridge  shall  not  interfere  with  the  free  nav  iga- 

tion  of  said  river  beyond  what  may  be  necessary  to  carry  into  ef- 

Litigation.      ^^^^  t-he  rights  and  privileges  herein  granted,  and  in  case  of  any 

litigation  arising  under  the  provisions  of  this  act  such  litigation 

may  be  tried  and  determined  by  the  circuit  court  of  the  United 

,,   H       States  within  whose  jurisdiction  said  bridge  is  located. 

Loustruoiion.      ^^^  .^    rjr^^^  ^^^  bridge  hereby  authorized  to  be  constructed 

must  be  constructed  as  a  high  bridge,  with  unbroken  and  continu- 

spaus.  ^^jg  spans,  all  spans  over  the  water  way  to  have  a  clear  channel  way 

of  not  less  than  four  hundred  feet  and  a  clear  head  room  of  not  less 

than  fifty-five  feet  above  high  water  mark. 

fiawfui  .struc      SEC.  4.  That  any  bridge  constructed  under  this  cect  shall  be  a 

roiUf  ^"'^  ^^^^  lawful  structure  and  shall  be  known  as  a  post  road,  and  the  same  is 

hereby  declared  to  bo  a  post  road,  over  which- no  higher  charge 
shall  ba  made  for  the  transmission  of  mails,  troops,  and  munitions 
of  war  of  the  Government  of  the  United  States  or  for  passenger  or 
freight  passing  over  the  same  than  the  rate  per  mile  charged  for 
their  transportation  over  the  railroad  or  public  highways  leading 
to  the  said  bridge,  and  equal  privileges  in  the  use  of  said  bridge 
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shAll  be  granted  to  all  telegraph  and  telephone  companies.    The    Postal  tele- 
United  States  shall  have  also  tne  right  of  way  over  said  bridge  for  gi'apii. 
postal- telesrraph  purposes. 

Sec.  5.  That  ail  railway  eompanies  desiring  to  use  said  bridge    xTse  by  other 
shall  be  entitled  to  equal  rights  and  privilges  in  using  the  same,  companies, 
including  the  machinery  and  fixtures  thereto  belonging,  and  also 
the  approaches  thereto,  upon  such  terms  and  conditions  as  shall    Terms, 
be  prescribed  by  the  Secretary  of  War  upon  hearing  the  allega- 
tions and  proofs  of  the  parties  in  intei*est,  in  case  the  parties  in 
interest  shall  not  be  able  to  agrie  upon  such  terms  and  conditions. 

Sec.  6.  That  the  said  railway  company,  before  entering  upon  the  Secretary  of 
construction  of  said  bridge,  shall  submit  to  the  Secretary  of  War  JJ^^j^^^^P^'^^® 
plans  and  drawings  of  said  structure,  together  with  a  map  of  the 
location  thereof  for  one  mile  above  and  one  mile  below  said  loca- 
tion, giving  the  topography  of  the  banks  of  the  river,  the  shore 
lines  at  high  and  low  water  J  the  direction  and  strength  of  the  cur- 
rent of  said  river  at  all  stages  of  the  water,  showing  also  the  bed  of 
the  river  and  the  channel,  with  such  other  and  further  information 
as  the  Secretary  of  War  may  require;  which  said  drawings  and 
other  information  aforesaid  shall  be  examined  by  him,  ana  if  he 
shall  approve  the  same  he  shall  so  notify  the  said  railway  company 
of  such  approval,  and  thereupon  said  company  may  proceed  to  the 
erection  of  said  bridge.  The  Secretary  of  War  may  make  such 
alterations  in  such  plans  as  he  may  deem  necessary  to  the  better 
])rotection  of  navigation,  and  such  alterations  shall  be  adopted  and  Alterations, 
paid  for  by  ttie  said  railway  company  or  its  successors  and  assigns. 
The  said  railwav  company  may  at  any  time  make  any  alterations 
deemed  advisable  to  be  made  in  said  bridge,  but  must  first  submit 
such  proposed  alterations  to  the  Secretary  of  War.  and  his  ap- 
proval shall  be  first  had  before  they  shall  be  made. 

Sec.  7.  That  the  said  bridge  herein  authorized  to  be  constructed    Aids  to  navl- 
shall  be  so  kept  and  mannged  at  all  times  as  to  altord  proper  means  gi^^iou. 
and  ways  for  the  passage  of  vessels,  barges,  or  rafts  under  it  both      ' 
by  day  and  night.    Thare  shall  be  displayed  on  said  bridge  from 
sunset  to  sunrise  such  lights  and  signals  as  may  be  directed  by  the 
Light- House  Board,  and  such  changes  may  be  made  from  time  to    Lights,  oto.  , 
tima  in  the  structure  of  said  bridge  as  the  Secretary  of  War  may 
direct,  at  the  expense  of  said  company  or  itssuccessois  and  assigns, 
in  order  the  more  effectually  to  preserve  the  free  navigation  of  said 
I'iver,  or  the  said  structure  shall  be  altogether  removed,  if  in  the 
judgment  of  the  Secretary  of  War  the  public  good  may  require 
such  removal,  and  without  expense  or  charg,^  to  the  United  States. 

Sec.  8.  That  this  act  shtill  be  null  and  void  if  actual  construction    Co m m ence- 
of  the  bridge  herein  authorized  be  not  commenced  within  two  iw«ntr  and  corn- 
years  and  completed  within  four  years  from  the  date  of  the  approval  Pi®"*^**- 
of  this  act. 

Sec.  9.  That  the  right  to  alter,  amend ,  or  repeal  this  act  is  hereby    Amendmen  t, 
specially  reserved.  ^^' 

Approved.  May  12, 1892. 

CHAP.  60.— An  act  to  authorize  the  construction  of  a  bridge  across  the  Osage  mav  12  1882. 
aiver.  between  the  town  or  Warsaw  and  the  mouth  of  Turkey  Creek,  in  Benton  '  *  ^ 
County,  Missouri. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  Hie  United  ji^rin  gfi  e  i  d , 
States  of  America  in  Congress  assembled,  That  it  shall  be  lawful  for  ^*^^**u  J^*?"" 
the  Springfield,  Sedalia,  Marshall  and  Northern  Raifroad  Com-  ern  Rali?o^" 
pany,  a  corporation  organized  under  the  laws  of  the  State  of  Mis-  Company  may 
sourif  or  its  successors  or  assigns,  to  construct  a  bridge  across  the  ^Wge  Osage 
Osage  River  at  a  point  between  the  town  of  Warsaw  and  the  mouth  waVsaw  an^S 
of  Turkey  Creek,  in  the  county  of  Benton  and  State  of  Missouri ;  mou*h  of  Tur- 
that  said  bridge  may  be  constructed  for  railway,  wagon,  and  postel  ^•X^®®^'  ^^\, 
service,  with  single  or  double  track  for  railway  traffic,  and  which  wMoruSJdge^ 
shall  be  under  the  conditions  and  limitations  hereinafter  specified. 

Sec.  2.  That  said  bridge  shall  not  interfere  with  the  free  navi-    Unobstructed 


gation  of  said  river  beyond  what  may  be  necessary  1 
effect  the  rights  and  privileges  herein  granted,  and  1 


to  carry  into  ^^a^l^ation. 
in  case  of  any 
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Litigation,      litigation  arising  under  the  proviaions  of  this  act  such  litigation 
may  be  tried  and  determinea  by  the  circuit  court  of  the  United 
States  within  whcse  jurisdiction  said  bridge  is  located. 
ConBtruetlon.     Sec.  3.  That  the  bridge  hereby  authorized  to  be  oonstruoted 
Spans.  niust  be  constructed  as  a  high  bridge,  with  unbroken  and  contin- 

uous spans,  having  at  least  one  channel  span  of  not  less  than  four 
hundred  feet  clear  channel  way  and  all  other  spariS  over  the  water 
way  to  have  a  clear  channel  way  of  not  less  than  three  hundred 
feet,  and  all  spans  shall  have  a  clear  headroom  of  not  los8  than  fifty 
feet  above  high-water  mark. 
Lawful  si  rue-     skc.  4.  That  any  bridge  constructed  under  this  act  shall  be  a 

route        ^*^**  lawful  structure  and  shall  be  known  as  a  post  road,  and  the  same 

is  hereby  declared  to  be  a  post  road,  over  which  no  hig-her  charge 
shall  be  made  for  the  transmission  of  mails,  troops,  and  munitions 
of  war  of  the  Government  of  the  United  States  or  for  passengers  or 
freight  passing  over  the  same  than  the  rate  per  mile  charged  for 
their  transportation  over  the  rail  road  or  ptiblic  highways  leading 
Postal  t  eie  -  to  the  said  bridge ;  and  equal  privileges  in  the  use  of  said  bridge 

graph.  shall  bi>  granted  to  all  telegraph  companies.    The  United  States 

shall  have  also  the  right  of  way  over  said  bridge  for  postal- tele- 
graph purposes. 
Use  bv  other     Seo.  5.  That  all  railway  companies  desiring  to  use  said  bridge 

companies.        shall  be  entitled  to  equal  rights  and  privileges  in  using  the  same, 

including  the  machinery  and  fixtures  thereto  belDnging,  and  also 
the  approa*ches  thereto,  upon  such  terms  and  oonditiona  as  shall 
Terras.  be  pre.scribed  by  the  Secretary  of  war  upon  hearing  the  allegatlms 

and  proofs  of  the  parties  in  interest,  in  case  the  parties  in  interest 
shall  not  he  able  to  agree  upon  such  terms  and  conditions. 
Secretary   of     SEC.  ().  That  the  said  railway  company  before  entsring  upon  the 

jy^^g^^^g^P*'^^'®  construction  of  said  bridge,  shall  submit  to  the  Sacretary  of  War 

plans  and  drawings  of  said  structure,  together  with  a  map  of  the 
locafon  thereof  for  one  mile  above  and  one  mile  below  said  looa- 
tion.  giving  the  topography  of  the  banks  of  the  river,  the  shore 
lines  at  high  and  low  water,  the  direction  and  strength  of  the  cur- 
rent of  said  river  at  all  stages  of  the  water,  showing  also  the  bed 
of  the  river  and  the  channel,  with  such  other  and  further  infoi*ma- 
tion  as  the  Secrerary  of  War  may  require ;  which  said  drawing 
and  other  information  aforesaid  shall  be  examined  by  him,  and  if 
he  shall  approve  the  same  he  shall  so  notify  the  said  railway  com- 
pany of  such  approval ;  and  thereupon  said  company  may  proceed 
Alterations,  to  the  erection  of  said  bridge.  The  Secretary  of  War  may  make 
such  alterations  in  such  plans  as  he  may  deem  necessary  to  the 
better  protection  of  navigation,  and  such  alterations  shall  be  adopted 
by  the  said  railway  company.  The  said  railway  company  may  at 
any  time  make  anv  alterations  deemed  advisable  to  be  made  in  said 
bridge,  but  must  first  submit  such  proposed  alterations  to  the  Sec- 
retary of  War,  and  his  approval  shall  be  first  had  bafore  they  shall 
be  authorized  or  made. 
Aids  to  navlga-     SEC.  7.  That  the  said  bridge  herein  authorized  to  be  constructed 

'^on.  shall  be  so  kept  and  managed,  at  all  times,  as  to  afford  proper 

means  and  ways  for  the  passage  of  vessels,  barges,  or  rafts  under 
Lights,  etc.  it  both  by  day  and  night.  There  shall  be  displayed  on  said  bridge, 
from  sunset  to  sunrise,  such  lights  and  signals  as  may  be  directed 
by  the  Light- House  Board,  and  such  changes  may  be  made  from 
tfmo  to  time  in  the  structure  of  said  bridge  as  the  Secretary  of  War 
may  direct,  at  the  expense  of  said  railway,  in  order  the  more  eflfeet- 
ualiy  to  preserve  the  free  navigation  of  said  river,  or  the  said  struc- 
ture shall  be  altogether  removed  if  in  the  judgment  of  the  Secre- 
tary of  War  the  public  good  may  require  such  removal,  and  without 
expense  or  charge  to  the  United  States. 
Cora  me  nee-     SEC.  8.  That  this  act  shall  be  null  and  void  if  actual  construction 

SeUo^'^    ^^^  ^^  *^®  bridge  herein  authorized  be  not  commenced  within  one  year 

and  completed  within  three  years  from  the  date  thereof. 
Amendment,     SEC.  9.  That  the  right  to  alter,  amend,  or  repeal  this  act  is 

*^  hereby  especially  reserved. 

Approved,  May  12, 1892. 
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tHiP.  76.  —An  act  authortelng  the  construction  of  a  wagon  and  motor  bridge     May  28, 1882, 
over  the  Missouri  River  at  Saint  Charles,  Mi»souri. 

Be  it  enacted  by  the  Senate  and  House  of  BepreMntatives  of  the  United    O  c  oident  ai 
States  of  America  iji  Gongress  assembled.  That  the  Occidental  Bridge  ?***|S^^(?^I 
and  Construction  Company,  duly  incorporated  under  the  laws  of  p^yTnaybrtdge 
Missouri,  is  hereby,  autnorized  to  construct  and  maintain  a  bridge,  Nlsttoun  Blver 
and  approaches  thereto,  acro6»  the  Missouri  River,  between  the*  *   .  f  A*  **  *" 
city  of  Saint  Chai*les,  Missouri,  and  Saint  Louis  County,  Missouri,  ^'^*"®''''  "*^' 
at  a  point  at  least  one- third  of  a  mile  from  any  other  bridge,  to  be 
selected  consistent  with  the  interests  of  river  navigation.    Said 
bridge  shall  be  constructed  to  provide  for  the  passage  of  wagons    street  rali- 
and  vehicles  of  all  kinds,  street  railway  cars,  motor  cars,  animals,^  *y»    etc., 
foot  passengers,  and  for  all  road  travel  for  such  reasonable  rates       ^  ' 
of  toll  and  under  such  reasonable  rules  and  regulations  as  may  be    .^^^^ 
prescribed  by  its  said  company,  and  to  be  approved  from  time  to  ' 

time  by  the  Secretary  of  War :  Promdad,  That  the  said  company,    ^ids  to*  navi- 
or  its  successors  and  assigns,  shall  build  and  maintain  at  all  times,  gation. 
as  accessory  works  to  said  bridge,  such  booms,  piers,  dikes,  guard 
fences,  and  similar  devices  as  may  be  necessary,  in  the  judgment 
of  the  Secretary  of  War,  to  insure  at  all  times  a  permanent  chan- 
nel for  a  sufficient  distance  above  and  b^low  the  bridge  site,  and 
for  the  guiding  of  rafts,  steamboats,  and  other  water  craft  safely 
under  said  bridge :  Promded  further ^  That  the  said  company,  or  its 
successors  and  assigns,  shall  maintain  on  said  bridge,  from  sunset 
to  sunrise,  such  lights  and  other  signals  as  the  Light-House  Board    Lights,  etc. 
shall  prescribe. 

Se(J.  2.  That  said  bridge  shall  not  he  built  or  commenced  until    Secretary    of 
the  plan  and  specifications  for  its  construction  have  been  submitted  Wm  to  approve 
to  the  Secretary  of  War  for  his  approval,  nor  until  he  shall  ap-^     ®'*^  ^' 
prove  the  plan  and  location  of  said  oridge  and  accessory  works : 
and  if  any  change  be  made  in  1  he  plan  of  construction  of  said  bridge 
and  accessory  works  at  anj;  time,  such  change  shall  be  subject  to 
the  approval  of  the  Secretary  of  War ;  and  any  change  in  th^  con- 
struction or  any  alteration  of  said  bridge  and  accessory  works  that 
may  be  directed  at  any  time  by  Congress  or  the  Secretary  of  War 
shall  be  made  at  the  cost  and  expense  of  the  said  company  or  its  suc- 
cessors and  assigns ;  that  the  said  bridge  shall  be  constructed  with- 
out interference  with  the  security  and  convenience  of  navigation     unobstructed 
of  said  river  beyond  what  is  necessary  to  carry  into  effect  the  rights  navigation, 
and  privileges  hereby  granted,  and  in  order  to  secure  that  object 
the  said  company,  or  its  successors  and  assigns,  shall  submit  to  the 
Secretary  of  War,  for  his  examination  and  approval,  a  design  and 
drawing  of  said  bridge  and  accessory  works  and  a  map  of  the  pro- 
posed location,  gpiving  for  the  space  of  one  mile  above  and  one  mile 
below  such  proposed  location  the  topography  of  the  banks  of  the 
river,  with  shore  lines  and  soundings,  and  such  other  information 
as  may  be  required  for  a  full  understanding  of  the  subject ;  and  until 
the  said  plan  and  location  of  the  bridge  are  approved  by  the  Sec- 
retary of  War  the  construction  of  said  bridge  shall  not  be  com- 
menced. 

Sec.  3.  That  said  bridge  shall  be  built  as  a  high  bridge  with  un-  spans, 
broken  and  continuous  spans,  all  spans  over  the  waterway  to  have 
a  clear  channel  way  of  not  less  than  four  hundred  feet,  and  a  clear 
headroom  of  not  less  than  fifty-five  feet  above  high  water  mark :  and 
the  piers  of  said  bridge  shall  be  parallel  with  the  current  of  said 
river,  and  the  bridge  itself  at  right  angles  thereto. 

Sec.  4.  That  the  Secretary  of  War  is  hereby  authorized  and  di-    work  to  com- 
rected  upon  receiving  such  plan  and  other  information,  and  upon  mence  unon  ap- 
l)eing  satisfied  that  a  bridge  so  built  will  conform  to  the  require- PJ?''^*^  ^' P^°*» 
ments  of  this  act,  \^  notify  the  compa«ny  authorized  to  build  the 
same  that  he  ^Ppi^oy^g  of  the  same ;  and  upon  receiving  such  nt)ti- 
tication  the  said  Oov^fiAUV  may  Tjbn/'eed  to  erect  said  bridge,  eon- 

{orminot  Btrictlv  f^   Wr^.A^i-r.^^^i^^r^       ««;*  lr»/..^t.?An    an^  shonlc^ 


forming  Btriotly  t^^  rnv  aPP^'Ovo/ „i^n  and  location,  and  should  any 
change  he  made  u  tP^'  J^n  ^f  f  |kjrl,vlcre  or  accessory  works  dur- 
ing the  progress  y  0^  Wor^  th^^  ^^  ^^Zlc^  t^hanffe  shall  be  subiect 


0tLc\i  change  shall  be  subject 
of  War. 
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Lawful  struc-     Sbc.  5.  That  any  bridge  built  under  this  act  and  subject  to  its 
JSute         ^^*  limitations  shall  bfe  a  lawful  structure,  and  shall  be  recognized 

and  known  as  a  post  route,  upon  which  also  no  higher  charge  shall 
be  made  for  the  transmission  over  the  same  of  the  mails,  the 
troops,  and  the  munitions  of  war  of  the  United  States  than  the 
rate  per  mile  paid  for  the  transportation  over  the  street  railways 
or  public  highwaj^s  leading  to  the  said  bridge,  and  it  shall  enjoy 
the  rights  and  privileges  of  other  poet  roads  m  the  United  States ; 
and  eaual  priviieges  in  the  use  of  satd  bridge  shall  be  granted  to 
Postal  teie-*^-^  telegraph  and  telephone  companies,  and  the  United  States 
shall  hava  the  right  of  way  across  said,  bridge  and  its  approaches 
for  postal  telegraph  purposes. 
Sec.  6.  That  this  at;t  shall  be  null  and  void  if  actual  consti'uo- 
meut  and  com-  tion  of  the  bridge  herein  authorized  bo  not  commenced  within 
pietion.  ^yj^Q  ygj^^  g^jj^  completed  within  three  years  from  the  date  thereof. 

Sec.  7.  That  this  act  shall  take  effect  and  be  in  force  from  and 
Amendment,  after  its  passage;  and  the  right  to  alter,  am'iend,  or  repeal  this 
®^-  act  is  hereby  expressly  reserved. 

Approved,  May  23,  1892.  . 
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CHIP.  00.— An  act  to  establish  a  railway  bridge  across  the  Illinois  River, 
between  a  point  at  or  near  the  cMy  of  Havana,  in  Mason  County,  and  a  point 
on  the  opposite  side  of  said  river,  in  Fulton  Coimty,  in  the  State  of  Illinois. 

Be  it  enacted  by  the  Senate  and  House  of  BepresetitaUves  of  the 
United  Siates  of  America  in  Congress  assembled,  That  the  Chicago, 
Peoria  and  Saint  Louis  Railway  Company,  a  corporation  organ- 
ized under  the  laws  of  the  State  of  Illinois,  its  successors  and 
assigns,  are  hereby  aiAhorized  and  empowered  to  erect,  establish, 
and  maintain  a  railway  bridge  across  the  Illinois  River,  between 
a  point  to  be  by  them  selected  at  or  tiear  the  city  of  Havana,  in 
Mason  County,  and  a  point  to  be  selected  by  them  on  the  opposite 
side  of  said  river,  in  P'ulton  County,  in  the  State  of  Illinois;  and 
that  said  bridge  shall  not  interfere  with  the  free  navigation  of 
naid  river,  and  in  case  of  any  litigation  arising  from  any  obstnie- 
tion  or  alleged  obstruction  to  the  free  navigation  of  said  river, 
the  same. shall  be  instituted  and  determined  in  the  district  court 
of  the  United  States  for  the  southern  district  of  the  State  of 
Illinois.  ^ 

Sec  2.  That  any  bridge  built  under  the  provisions  of  this  act 
may,  at  the  option  of  the  company  building  the  same,  be  built  as 
a  drawbridge,  with  a  pivot  or  other  form  of  draw,  (y  with  unbroken 
or  continuous  spans :  J*r<n:ided^  That  if  the  said  bridge  shall  be 
built  with  unbroken  or  continuous  spans  it  shall  have  one  or  more 
channel  spans,  each  having  not  less  than  three  hundred  and  fifty 
feet  clear  channel  way,  measured  normal  to  the  current  of  said 
river,  and  not  less  than  fifty-five  feet  clear  headroom  above  high- 
water  mark,  and  the  clear  headroom  under  the  other  channel' spans 
may  be  less  than  fifty-five  feet :  Pi  otided.  That  no  part  of  the  super- 
structure of  such  spans  shall  give  a  l^ss  headroom  thaii  ten  feet 
above  high- water  mark :  And  provided  further.  That  the  interests 
of  navigation  be  not  injured  by  such  reduction  in  height;  and  the 
piers  of  said  bridge  shall  be  parallel  with  the  current  of  said  river, 
and  the  main  span  shall  be  over  the  main  channel  of  the  river,  and 
not  less  than  three  hundred  and  fifty  feet  in  length :  And  prfmdf'd 
also,  That  if  any  bridge  built  under  this  act  shall  be  constructed 
as  a  drawbridge,  the  same  shall  be  constructed  as  a  pivot  draw- 
bridge, with  a  draw  over  the  main  channel  of  the  river  at  an  ac- 
cessible and  navigable  point  and  with  spans  of  not  less  than  one 
hundred  and  sixty  feet  in  length,  measured  normal  to  the  current 
of  said  river,  on  each  side9f  the  central  or  pivot  i>icr  of  the  draw ; 
and  the  next  adjoininj^r  spans  to  the  draw  shall  notl)e  less  than  two 
hundred  and  fifty  feet  in  length,  measured  normal  to  the  current 
of  said  river,  and  every  part  of  the  superstructure  shall  give  a  clear 
headroom  of  not  less  than  ten  feet  aoove  high- water  mark :  Pro- 
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tided.  That  the  spans  of  both  high  and  low  bridges  shall  be  so  lo-    Location    of 
cated  as  to  afford  the  greatest  possible  accommodations  to  the  river  ^P*'^®- 
traffic,  a^d  a  draw-opening  of  low  bridges  shall,  If  practicable,  be' 
located  next  or  near  shore ;  and  the  piers  of  said  bridgfe  shall  be 
parallel  with  the  current  of  the  river  when  said  bridge  may  be 
erected :  Andprovided  also^  That  said  draw  shall  be  opened  pi*omptly    Openingdraw. 
upon  reasonable  signal  for  the  passage  of  boats :  And  ptwided  also, 
That  if  the  approaches  by  land  to  said  bridge  shall  be  built  over    Approaches, 
land  submerged  at  high  water,  said  approaches  shall  be  provided 
with  sufficient  passages  for  water,  in  connection  with  tne  water 
way  through  the  spans  of  said  bridge,  to  pass  the  flood  discharge 
of  the  Illinois  Kiver  without  unduly  increasing  the  velocity  of  flow 
through  the  navigated  spans  of  said  bridge :  And  provided  also, 
That  all  such  dikes,  booms,  piers,  fences,  wing  dams,  and  other  ac-    ^\^  ^  i^^^'l- 
oessory  works,  that  may  be  neceseary  to  safely  guide  all  steamboats,  ^^^^^ 
rafts,  tows,  and  other  water  craft  navigating  said  river,  up  to  and 
through  said  draw  or  channel  npans  at  any  and  all  stages  of  water 
in  the  Illinois  River,  withiu  a  distance  of  one  mile  above  and  one- . 
half  mile  below  said  bridge  shall  ba  located,  constructed,  and  main- 
tained at  all  times  as  may  be  required  by  the  Secretary  of  War : 
And  provided  also.  Thift  the  approaches  of  said  bridge  by  land  or  by  • 
water  within  the  limits  of  high  water  with  limiting  and  level  lines    Datatobesub 
of  the  natural  surface,  grades  of  track,  and  proposed  high-water  tnitted. 
discharge  openings,  within  said  overflowed  limits  along  the  line 
of  such  road  or  any  road  using  said  bridge,  and  all  accessory  works 
herein  required  among  other  data  hereinafter  required  shall  be  in- 
dicated, shown,  cmd  located  upon  the  maps  and  plansiof  said  bridge, 
hereinafter  required  to  be  suoraitted  for  approval  to  the  Secretary 
of  War. 

Sec.  3.  That  any  bridge  constructed  under  this  act  and  accord-    Lawful  htruc- 
ing  to  its  limitation  shall  be  a  lawful  structure,  and  shall  be  known  J^J®^  *^**  T^^^ 
and  recognized  as  a  post  recite,  and  the  same  is  hereby  declared  to 
be  a  post  route,  upon  which  also  no  higher  charge  shall  be  made 
for  the  transmission  over  the  same  of  the  mails,  the  troops,  and 
the  munitions  of  war  of  the  United  States  than  the  rate  per  mile 
paid  for  their  transportation  over  the  railroads  and  public  high- 
ways leading  to  the  said  bridge,  and  the  United  States  shall  have    Postal     i*i\^ 
the  right  of  way  for  a  postal  telegraph  across  said  bridge.  graph. 

Sec.  4.  That  all  railway  companies  desiring  to  use  said  bridge    Use  by  other 
shall  have  and  be  entitled  tp  equal  rights  and  privileges  in  the  compauies. 
passage  of  the  same  and  in  the  use  of  the  machinery  and  fixtures 
thereof,  and  of  the  approaches  thereto,  under  and  upon  such  terms    Term:*, 
and  conditions  as  shall  be  prescribed  by  the  Secretary  of  War  upon 
hearing  the  allegations  and  proofs  of  the  parties  in  case  they  shall 
not  agree. 

Sec.  5.  That  the  structure  herein  authorized  shall  be  built  and    secretary    of 
located  under  and  subject  to  such  regulations  for  the  security  of  piai^^^^fc**^^^^* 
navigation  of  said  river  as  the  Secretary  of  War  shall  prescribe ;        ' '  * 
and  to  secure  that  object  the  said  company  or  corporation  shall 
submit  to  the  Secretary  of  War,  for  his  examination  and  approval, 
a  design  and  drawings  of  said  bridge  and  approaches  by  land  and 
by  water  and  a  map  of  the  location,  giving,  for  the  space  of  one 
mile  above  and  one  mile  below  the  proposed  location,  the  topog- 
raphy of  the  banks  of  the  river,  the  shora  lines  at  high  and  low 
water,  the  direction  and  strength  of  the  current  at  all  stages,  and 
the  soundings,  accurately  showing  the  bed  of  the  stream,  the  loca- 
tion of  any  other  bridgfe  or  bridges,  and  shall  furnish  such  other 
information  as  may  be  required  for  a  full  and  satisfactory  under- 
standing of  the  subject ;  and  until  the  said  plan  and  location  of  the 
bridge  and  approaches  thereto  are  approved  by  the  Secretary  of 
War  the  bridge  shall  not  be  commenced  or  built,  and  should  any 
change  be  ms^ie  in  the  plan  of  said  bridge  during  the  process  of    Changes, 
construction  such  change  shall  be  subject  to  the  approval  of  the 
Secretary  of  War ;  ^^^  the  said  structure  shall  be  at  all  times  so 
managed  and  kept  ^g  to  offer  reasonable  and  proper  means  for  the 
passage  of  vessels  throu^^  ^^  under  said  structure;  and  to  secure  , 
the  safe  passage  o/  ^[^^8  at  night  there  shall  be  displayed  on  said 
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Lights.  bridge,  from  the  hour  of  sunset  to  that  of  sunrise,  sucfi  lights  as 

•may  be  prescribed  by  the  Light-House  Board;  and  the  said  structure 
shall  be  changed,  at  the  cost  and  expense  of  the  owners  thereof, 
from  time  to  time,  as  the  Secretary  of  War  mav  direct,  so  as  to 

Commence-  preserve  the  free  and  convenient  navigation  of  said  river. 

"leSon"^  ^™"     ^®^*  ^*  "^^^^  ^^^^  ^^  ^^^^^  ^  ""^^  *"^  ^^^^  ^^  aotudl  construction 
^  of  the  bridge  herein  authorized  be  not  commenced  within  one  year 

Amendment,  an^j  completed  within  three  year^  from  the  date  thereof. 
^  °*  Sec.  7.  That'the  right  to  alter,  amend,  or  repeal  this  act  is  hereby 

expressly  reserved. 

Approved,  June  6, 1892. 


Jtme  6, 1802.         CHAP.  Od.— An  act  erautiug  to  the  Topeka  Water  and  Electric  Power  Com- 
pany  of  Kan8a.s  the  light  to  erect  and  maintain  a  dam  or  dams  across  the  Kan- 
sas River,  within  Shawnee  County,  in- the  State  of  Kansas. 

Be  it  enacted  by  tlie  SeuaU  and  House  of  Nep^-esentatives  of  the  United 

Topeka  Water  ^^<^^'^  of  America  in  Concf  reus  assembled.  That  the  assent  Qf  Congress 

and      Electric  Ifl  hereby  given  to  the  Topeka  Water  and  Electric  Power  Company, 

Power     Com- a  (Corporation  ci*eat«d  and  organized  under  the  laws  of  Kansas,  its 

]^^i»  ^verf^  successors  and  assigns,  io  erect,  construct,  and  maintain  a  dam  or 

dams  across  the  Kansas  Hiver  at  any  suitable  place  or  places  within 

Shawnee  County,  in  the  State  of  Kansas. 

Amendm  e  n  t     SEC.  2.  That  the  right  to  alter,  amend ,  or  repeal  this  act  is  hereby 

^^  expressly  reserved. 

Approved,  June  6, 1892. 


June  6, 1882.        CHAP.  98.— An  act  to  authorize  bnlldiog  a  bridge  over  Tennessee  River. 


Saint  Louis  Be  it  evaded  by  the  Senate  and  House  of  Repre^ntaiives  of  the 
and  Birraing-  United  States  of  America  in  Congress  assembled,  That  the  Saint 
Company  Say  Louis  and  Birmingham  Railwav  Company,  a  corporation  created 
bridge  Tennes-  and  organized  under  the  laws  of  the  State  of  Tennessee,  be,  and  is 
s«e  River  at  hereby,  authorized  to  construct  and  maintain,  for  the  purpose  of 
Clifton,  lenn.  running  railway  trains,  also  for  passage  of  all  kinds  of  road  vehi- 
■  to  clesjwagons,  carts,  and  conveyances  for  passengers,  and  for  foot  pas- 
bridge?*^'  ^    '  sengers,  if  said  railroad  company  may  desire  to  so  do  abridge  qvop 

the  Tennessee  River  at  a  point  on  said  river  known  as  Clilton,  in 

Wayne  County,  in  the  State  of  Tennessee  or  within  two  miles 

either  above  or  below  said  point  as  said  company  may  determine. 

Lawful  struct-     SEC.  2.  That  any  bridge  built  under  this  act  and  eubject  to  its 

^i*e  and  p  o  s  t  limitations  shall  be  a  lawful  structure  and  shall  bo  recoffnized  and 

'*^"   '  known  as  a  post-route,  upon  which  no  higher  charge  shall  be  made 

for  the  transmission  over  the  same  of  the  mails,  troops,  and  the 
munitions  of  war  of  the  United  States  passing  over  said  bridge 
than  the  rate  per  mile  paid  for  transportation  over  the  railroad 
leading  to  said  bridge;  and  equal  privileges  in  the  use  of  said 
bridge  shall  be  granted  to  all  telegraph  and  telephone  companies, 
and  it  shall  enjoy  the  rights  and  privileges  of  other  post  roads  in 
.  the  United  States. 
Drawbridge.  Sec.  3.  That  the  bridge  built  under  this  act  shall  be  constructed 
as  a  pivot  drawbridge,  with  a  draw  over  the  main  channel  of  the 
river  at  an  accessible  and  best  navigable  point,  and  with  spans  not 
Ifss  than  one  hundred  and  sixty  feet  in  length  in  the  clear  at  low 
water  mark  on  each  side  of  the  channel  or  pivot  pier  of  the  draw, 
and  said  span  shall  not  be  less  than  ten  feet  above  extreme  high- 
water  mark,  measuring  to  the  lowest  part  of  the  superstructure  of 
the  bridge :  and  the  piers  of  said  bridge  shall  be  parallel  to  and 
the  bridge  itself  at  right  angles  to  the  current  of  the  river  at  the 
Proviso,  average  stage  of  water  where  said  bridge  may  be  erected :  Pro- 

Span  vided  aho.  That  in  sai(  1  bridge  there  shall  be  one  span  of  not  lees  than 

three  hundred  foot  in  l<»ngtli  in  the  clear  at  low  water  mark :  that 
Openingdraw.  gai^  draw  shall  be  opened  promptly  by  said  company,  upon  reason- 
able signal,  for  the  pas:^age  of  boats  or  vessels,  and  said  corporation 
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8hall  maintain,  at  ilts  own  expense,  from  sun^t  to  sunrise,  such    Lights,  etc. 
lipfhtsor  other  signals  as  the  Light- House  Board  shall  prescribe,    tt    *-♦      *^ 

Seo.  4.  That  no  bridge  shall  be  erected  or  maintained  under  the  n^^Si?. 
authority  of  this  act  whioh  shall  at  any  time  aubstantially  or  ma- 
torially  obstruct  the  free  navigation  of  said  river,  and  if  any  bridge 
erected  under  such  authority  shall,  in  the  opinion  of  the  Secretary 
of  War,  obstruct  such  navigation,  he  is  hereby  i^uthorized  to  cause 
such  change  or  altei  ation  of  said  bridge  to  be  made  as  will  effec- 
tually obviate  such  obstruction,  and  all  such  alterations  shall  be 
made  and  all  such  obstructions  be  removed  at  t^e  expense  of  the 
owner  of  said  bridge.  And  in  case  uf  any  litigation  arising  from  Litigation, 
any  obstruction  or  alleged  obstruction  to  the  free  navigation  of 
^aid  river,  caused  or  alleged  to  be  caused  by  sai^  brid«fe,  the  case 
Hhall  be  brought  in  the  district  court  of  the  United  States,  of  the 
State  of  Tennessee,  in  which  any  portion  of  sai^  obstruction  or 
bridge  may  be  located. 

Sec.  5.  That  any  bridge  authorized  to  be  constructed  under  this  y^^^^J^rovl 
act  shall  be  built  and  located  under  and  subject  to  such  regulation  piJis/eto. 
for  the  security  of  navigation  of  said  river  as  the  Secretary  of  War 
shall  prescribe ;  and  to  secure  that  object  the  said  company  or  cor- 
poration shall  submit  to  the  Secretary  of  War  for  his  examination 
and  approval  a  design  and  drawing  of  said  bridge,  and  a  map  of 
the  location,  giving,  for  the  space  of  two  miles  above  and  two  miles 
below  the  proposed  location,  the  topography  of  the  banks  of  the 
river,  the  shore  lines  at  high  and  tow  water,  the  directions  and 
strength  of  the  currents  at  all  stages,  and  the  soundings,  accurately 
showing  the  bed  of  the  stream,  and  shall  furnish  snch  other  infor- 
oMbtion  as  may  bo  required  for  a  full  and  satisfactory  underatanding 
of  the  subject ;  and  until  the  said  plan  and  location  of  the  bridge 
are  approved  by  the  Secretary  of  War  the  bridge  shall  not  be 
built;  and  should  any  change  be  made  in  the  plan  of  said  bridge  chaogM. 
during  the  progi'ess  of  construction,  such  change  shall  be  subject 
to  the  approval  of  the  Secretary  of  War. 

Sbc.  6.  That  all  railroad  companies  desiring  the  use  of  any  bridge    use  bv  other 
constructed  under  this  act  shall  have  and  be  entitled  to  equal  compames. 
rights  and  privileges  relative  to  the  passage  of  railway  trains  or 
cars  over  the  same  and  over  the  approaches  thereto  upon  payment 
of  reasonable  compensation  for  such  use ;  and  in  case  the  owner  or 
owners  of  said  bridge,  and  the  several  railroad  companies,  or  any 
one  of  them,  desiring  such  use  shall  fail  to  agree  upon  the  sum  or    xoims. 
sums  to  be  paid,  and  upon  rules  and  conditions  to  wnich  each  shall 
conform  in  using  said  bridge,  all  matters  at  issue  between  them 
shall  be  decided  by  the  Secretary  of  War  upon  a  hearing  of  the  al- 
legations and  proof  of  the  parties. 

Sec.  7.  That  it  shall  not  be  obligatory  on  said  company  in  con-    |^y  ^^^  oiUy 
structing  said  rairoad  bridge  to  so  construct  the  same  for  the  pas-  raUway  bridge, 
sage  of  road  vehicles  or  foot  passengers,  but  may,  as  in  this  act  pro- 
vided, construct  the  same  only  as  a  raili*oad  bridge  if  said  company 
80  decides ;  but  in  case  the  said  bridge  is  constructed  for  the  pas- 
sage of  common  road  vehicles  and  foot  passengers,  said  company 
shall  have  no  right  to  charge  tolls  on  the  same  for  a  longer  period 
than  fifteen  years,  and  then  the  same  for  such  travel  shall  be  free. 
But  in  charging  tolls,  no  charge  shall  be  in  excess  of  the  amounts    Toils. 
bere  stated,  to  wit:  Footmen,  five  cents  each;  single  horse  con- 
veyance, including  conveyances  for  i)eople,  twenty  cents  each; 
double-horse  conveyances,  thirty  cents ;  four-horse  conveyances, 
drawn  by  horses  or  oxen,  fifty  cents ;  horses  with  riders,  ten  cents ; 
horses  and  cattle  loose  or  led,  six  cents  each ;  sheep  and  hogs,  four 
Gent«  each ;  turkeys  one  cent  each. 

Sec.  8.  That  the  ris^^  ^^  alter,  amend,  or  repeal  this  act  is     Ampudment, 
hereby  expressly  jigglrved,  without  any  liability  of  the  United  «tc. 
States  for  dam^^ea  ^L  Account  of  the  alterations,  amendments,  or 
repeal  of  this  act.    ^^-t  this  act  ghaU   he  null  and  void  if  actual 
construction  0/  t|^    ^jtAfre  herein  ftutboviied  be  not  commenced    coiiim*.uce. 
withm  one  year  ^  Q  b^^t^TnletG^  liT^v  ^^  veaxB  ivom  date  hereof,     ment  anil  com- 
Approved,  /un  **^tf  cO^/  ^^  tJir^e  ^  «*  p.eUoiL 


r' 
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1  linn  s  ii»9        CHAP.  108.— An  act  to  authorize  the  Illinois  and  Iowa  Railway  and  Terminal 
juneg,iww.     cjjjnpany-to  build  a  bridge  across  the  Mississippi  River  at  Moline,  lUlnols. 


Illinois  and  Beit  enacted  by  the  Senate  and  House  of  Bepresentatives  of  the  United 
I  owa  Railway  States  of  America  in  Congress  assemfiled.  That  the  Illinois  and  Iowa 
Oom^y*  *may  R^il^^^^y  ^^^  Terminal  Company,  a  oorporation  duly  created  and  ex- 
brid^^MisB  is-  isMng  under  the  laws  of  the  Stat3  of  Iowa,  its  successors  or  assigns, 
sippi  River  at  be,  and  they  are  hereby,  authorized  to  construct  and  maintain  a 
Moiine,  111.  bridjje  and  approaches  thereto  over  the  Mississippi  River  from  a 
point  at  or  near  the  eastern  b^undarv  of  the  city  of  Moiine,  in  the 
Proviso  county  of  Rock  Island,  in  the  State  of  Illinois,  to  the  opj^site  shore 

'    of  said  river  in  the  State  of  Iowa:  Proinded,  That  a  location  is  found 
Location.        within  such  limits  suitable  to  the  interests  of  navigation.    Said 
Railway,  etc.,  bridge  shall  be  constructed  to  provide  for  the  passage  of  railway 
bridge.  trains,  and  at  the  option  of  said  corporation,  its  successors  or  as- 

signs, maybe  so  constructed  to  provide  for  and  be  used  al90  for  the 
passage  of  wagons  and  vehicles  of  all  kinds,  for  the  transit  of 
.f  ^jip  animals,  and  for  foot  passengers  for  reasonable  rates  of  toll  to  be 

fixed  by  said  oorporation,  its  successors  or  assigns;  and  the  S6cre- 
tu^of  War  shall  have  the  right,  from  time  to  time,  to  revise,  pr^- 
Construction  s^^ibe  and  determine  such  rates  of  toll. 

Sec.  2.  That  any  bridge  built  under  the  provisions  of  this  act 
-.    .  may,  at  the  option  of  the  said  company  building  the  same, be  built 

Drawbridize  *®  *  drawbridge  or  with  unbroken,  continuous  spans :  Provided^ 
^  '  That  if  said  bridge  shall  be  constructed  as  a  drawbridge,  the  same 
shall  be  constructed  as  a  pivot  dra airbridge,  with  a  draw  over  the 
main  channel  of  the  river  at  an  accessible -and  navigable  point,  and 
with  spans  giving  a  clear  width  of  water  way  of  not  less  than  two 
hundred  feet  on  each  side  of  the  central  or  pivot  pier  of  the  draw, 
and  the  next  adjoining  span  or  spans  to  the  draw  shall  give  a  clear 
width  of  water  way  of  not  less  than  three  hundred  and  fiity  feet, 
and  every  part  of  the  structure  shall  give  a  clear  head  room  of  not 
Spans.  yqs8  than  ten  feet  above  extreme  high- water  mark:  Provided,  That 

all  spans  shall  be  so  located  as  to  afford  the  greatest  possible  ac- 
commodations to  the  river  traffic,  and  a  draw  shall  be,  if  practicable, 
Low  bridgf*  ^  ^^^^  *^®  shore  as  the  deepest  water  way  will  permit :  Provided, 
also^  That  in  case  of  a  low  bridge,  if  the  physicial  characteristics 
so  require,  and  the  interests  of  navigation  be  not  Injured  thereby, 
the  length  of  the  fixed  spans  may  be  reduced :  Provided  fvrther. 
Piers.  That  the  piers  of  said  bridge  shall  be  parallel  with  the  current  of 

Opening  *^®  river  where  said  bridge  shall  be  erected  :  And  provided  also^ 
draw.  That  said  draw  shall  be  opened  promptly,  upon  reasonable  signal, 

for  the  passage  of  boats,  except  when  trains  are  passing  over  the 
draw ;  but  in  no  case  shall  unnecessary  delay  occur  in  opening  the 
said  draw  during  or  after  the  passage  of  trains :  And  providecLfur- 
ther,  That  if  any  bridge  built  under  the  provisions  of  this  act  shsdl 
c  h  a  n  n  e  1  ^®  constructed  with  unbroken,  continuous  spans,  it  shall  have  one 
spans.  or  more  channel  spans,  each  having  not  less  than  three  hundred 

and  fifty  feet  clear  channel  way  and  not  less  than  fifty-five  feet 
clear  head  room  above  high-water  mark ;  and  the  clear  head  room 
under  other  than  channel  spans  may  be  less  than  fifty-five  feet, 
but  no  part  of  the  superstructure  of  such  spans  shall  ui  any  case 
give  a  less  head-room  than  ten  feet  above  high- water  mark:  And 
provided  further.  That  the  interests  of  navigation  be  not  injured 
by  such  reduction  in  height,  and  the  piers  of  said  bridge  shall  be 
parallel  with  the  currant  of  said  river,  and  the  main  span  sh'all  be 
over  the  main  channel  of  said  river  and  give  a  clear  width  of  water 
Railway  ^^^  ^^  ^^^  ^®^®  than  three  hundred  and  fifty  feet, 
tracks.  SEC.  3.  That  the  company  constr acting  a  bridge  under  the  pro- 

visions of  this  act  be,  and  it  is  hereby,  authorized  to  lay  on  said 
bridge  a  railway  track  or  tracks  for  the  more  perfect  connection 
of  any  railroad  or  railroads  that  are  or  shall  be  constructed  to  said 
river  on  either  or  both  sides  thereof,  at  or  opposite  the  point  of 
location  of  said  bridge,  under  the  limitations  and  conditions  here* 
ProFwo.  in:  Provided,  That  said  bridge  shall  not  interfere  with  the  free 

navfgaacm!        navigation  of  said  river  beyond  what  is  necessary  in  order  to  carry 
into  effect  the  rights  and  privileges  hereby  granted ;  and  in  oase 
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of  any  litigation  arising  fi*oin  an^r  obstruction  or  alleged  obstruc-    Litigation.    . 

tion  to  the  free  navigation  of  said  river,  the  cause  may  be  tried 

before  the  circuit  court  of  the  United  States  in  and  for  any  district 

in  which  any  portion  of  said  bridge  or  obstruction  touches.  • ' 

Sec.  4.  That  any  bridge  constructed  under  this  act  and  accord- ^^^^^^^^^^ 
ing  to  itslimitMions  shiSl  be  a  lawful  structure,  and  shall  be  known  route, 
as  a  post  route,  and  the  same  is  hereby  declared  to  be  a  post  route, 
upon  which,  also,  no  higher  charges  shall  bj  made  for  the  trans- 
mission over  the  same  of  the  mails,  the  troops,  the  n^unitions  of 
war  of  the  United  States,  or  for  passengers  or  freight  passing  over 
said  bridge,  than  the  rate  per  mile  paid  for  transportation  over 
the  railroads  and  public  highwavs  leading  to  said  bridge;  and 
equal  privileges  in  the  use  of  said  bridge  shall  be  granted  to  all 
telegraph  companies ;  and  the  United  States  shall  have  the  right  ™21**^  t  ele- 
of  way  for  posUU  telegraph  purposes  across  said  bridge.  k^  p  . 

Sec.  5.  That  all  railways  desiring  to  use  said  bridge  shall  be  en-    use  bv  otber 
titled  to  equal  rights  and  privileges  in  the  passage  of  the  same,  companies, 
and  in  the  use  of  machinery  and  fixtures  thereof,  and  of  all  the  ap- 
proaches thereto,  under  and  upon  such  terms  and  conditions  is    Terms, 
shall  be  prescribed  by  the  Secretary  of  War  upon  hearing  -the  al- 
legations and  proofs  of  the  parties,  in  case  they  shall  not  agree. 

Sec.  (5.  That  the  structure  hereby  authorized  shall  be  built  and  wlS^to  wwrovi 
located  under  and  subject  to  such  regulations  for  the  security  of  plans,- etc. 
the  navigation  of  said  river  as  the  Secretary  of  War  shall  pre- 
scribe ;  and  to  secure  that  object  the  said  company  or  corporation 
shall  submit  to  the  Secretary  of  War  for  his  examination  and  ap- 
proval, a  design  of  the  bridge  and  map  of  location,  giving  for 
the  space  of  one  mile  above  and  one  mile  below  the  proposed  loca- 
tion, the  topography  of  the  banks  of  the  river,  the  shore  lines  at 
high  and  low  water,  the  direction  and  strength  of  the  current  at 
all  stages,  and  the  soundings,  accurately  showing  the  bed  of  the 
stream,  the  location  of  any  other  bridge  or  bridges,  and  shall 
furnish  such  other  information  as  shall  be  required  for  a  full  and 
satisfactory  understanding  of  the  subject:  and  until  the  said 
plan  (and  location  of  the  bridge  are  decided  by  the  Secretary  of 
War  to  be  such  as  will  not  materially  affect  the  interests  of  navi- 
gation, the  bridge  shall  not  be  commenced  or  built ;  and  should  any 
change  be  made  in  the  plans  of  said  bridge  during  the  progress  of  Changes, 
construction,  such  change  shall  be  subject  to  the  approval  of  the 
Secretary  of  War ;  and  the  bridge  shall  be  constructed  with  such  xids  to  navl- 
aids  to  the  jpassage  of  said  bridge  in  the  form  of  booms,  dikes,  piers,  gation. 
or  other  suitable  and  proper  structures  for  confining  the  flow  of 
water  to  a  permanent  channel,  and  for  the  guiding  of  rafts,  steam- 
boats, and  other  water  craft  safely  through  the  draw  and.  raft 
spans,  as  the  Secretary  of  War  shan  order  at  any  time  to  be  con- 
structed and  maintained,  at  the  expense  of  the  company  owning 
said  bridge  ;  and  said  structure  shall  be  at  all  times  so  kept  and 
managed  as  to  offer  reasonable  and  proper  means  for  the  passage  ' 
of  vessels  through  or  under  said  structure ;  and  for  the  safety  of 
vessels  passing  at  night  there  shall  be  displayed  on  said  bridge 
from  the  hours  of  sunset  to  sunrise  such  lignts  or  other  signals  as 
may  be  prescribed  by  the  Light-House  Board ;  and  the  said  struc-  i-^Khts,  etc. 
ture  shall  be  changed  or  altered  at  the  cost  and  expense  of  the 
owners  thereof  from  time  to  time,  as  the  Secretary  of  War  may  di- 
rect, so  as  to  preserve  the  free  and  convenient  navigation  of  said 
river ;  and  the  authority  to  erect  and  continue  said  bridge  shall  be 
subject  to  revocation  aiid  modification  by  law,  when  the  public 
^od  in  the  judgQ^^^t  of  Congress  or  the  Secretary  of  War  so  re- 
quires, without  42}^  0xp6D^  or  charge  to  the  United  States. 

Sec.  7.  That  tjjf^^^t  shall  be  null  and  void  if  actual  construction  Commence- 
of  the  bridge  h^j^^f  Authorized  be  not  commenced  within  one  year  ment  and  com- 
and  completed  M^i^^^Jy  three  years  from  the  date  thereof.  pieuon. 

Sec.  8,  That  tklbh^nt  to  alter  amend, or  tepealthis  act  ifl  hereby  Amendment, 
expressly  reset^^^  j'Xg*^  '^"'^  ©to. 

Approved,  J^%^^ 
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June  I.S  IWH,        OHAIP.  118.— An  act  |B^*aiiUnf(  the  u-se  of  certain  land  •«  to  the  cHjr  of  New  Bed- 
? ^ ft»|.(j,  MaBBachusetts,  for  a  public  park. 

Ji?«w  Bedford,     /je  U  enacted  by  the  Smate  ami  HoiateofJiepre^'ntatives  of  the  United 
Kass.  -  States  of  Amenca  in  Coixgn^s  asHemhkd,  That  there  is  hereby 

granted  to  the  city  of  New  Bedford,  in  the  State  of  MaBsachusetts,* 
the  ri^ht  to  occupy  improve,  and  control  for  the  purposes  of  a 
Land  donated  public  park  for  the  use  and  benefit  of  the  citizens  of  the  United 
tor  puWic  park.  States,  and  for  no  other  purpose  whatever  a  portion  of  the  tract  of 

]and  owned  by  the  United  States,  which  is  situated  in  the  extreme 
southerly  part  of  said  qity  of  New  Bedford,  containing  sixty  acras, 
more  or  less,  and  known  as  Clark^s  Point,  and  partly  occupied  by  a 
fort ;  said  tract  being  bounded  northerly  by  lands  owned  by  various 
private  parties,  and  on  the  east,  south  and  west  by  a  road  between 
it  and  the  ocean,  known  as  French  avenue,  upon  the  following 
conditions  and  provisions  namely : 

First.  That  no  use  of  said  land  shall  be  begun  by  the  said  city 
until  after  general  plans  of  said  improvement  shall  nave  been  sub- 
Secretary   of  mitted  to  the  Secretary  of  War  and  shall  have  been  approved  by 
plans ^et?^"'^^'*  him  and  the  portion  of  said  tract  of  Jand  owned  by  the  United 

States  to  be  used  for  such  stated  purposes  shall  have  been  specially 
designated  by  him,  and  that  no  ditches  shall  be  filled,  nor  embank- 
ments removed,  nor  structures  built,  repaired,  altered,  or  removed, 
nor  improvements  of  any  sort  begun  until  the  extent  and  plans  of 
such  proposed  work  shall  have  been  described  in  detail  to  the  Sec- 
„  ,'  retary  of  War  and  shall  have  received  his  approval. 

Police  pow<  rs.  Second.  That  said  city  of  New  Bedford  shall  have  and  exercise 
power  to  make  and  enforce  police  regulations  concerning  said 
tract,  and  shall  properly  protect  all  said  property  from  injury. 
Fee  reserved.  Third.  That  the  United  States  reserves  to  itself  the  fee  in  said 
'  tract  and  the  right  to  resume  immediate  and  entire  possession 
whenever  either  of  the  above  provisions  shall  have  been  violated, 
and  also  to  resume  possession  and  occupy  any  portion  thereof 
whenever,  in  the  judgment  of  the  President,  the  exigency  arises 
that  should  require  the  use  and  appropriation  of  the  same  for  pub- 
lic defense  or  otherwise,  or  for  such  other  disposition  as  Oongresa 
may  determine,  without  any  claim  for  compensation  to  said  town 
for  improvement  thereon  or  damage  on  account  thereof. 

Approved,  June  15, 1892. 


June  15,  ISM.      CHAP.  119.— An  act  to  authorize  the  Gleu  Echo  Railroad  Company  to  cross 
the  Washington  Aqueduct. 


Be  it  enacted  by  the  Seftiaie  and  House  of  Representatives  of  the  United 

<^ie»  Echo  States  of  America  in  Congress  assemhled,  That  the  Glen  Echo  Rail- 
pway.  ™  ^^^  Company,  a  corporatiun  duly  incorporated  under  the  laws  of 

May  cross  the  State  of  Maryland,  is  hereby  authorized  to  extend  and  operate  ,  . 

y*  ^  *  ^  ^  '  ^  °  its  line  of  railway  across  the  Washington  Aqueduct  and  the  land  per-  \ 

fv55So/»'.         taining  thereto"  in  Montgomery  County  in  said  State :  Provided,  "I 

That  the  said  crossing  over  the  paved  portion  of  the  said  conduit 
road  shall  be  made  at  right  angles  with  the  said  road  and  shall  %^v 
made  only  at  such  place,  in  such  manner,  and  on  such  conditions  as ^v 

Approval  h  y  shall  be  approved  by  the  Secretary  of  War  and  accepted  by  said  com-       V^ 
War"  ^  P*Qy » *"*d  no  work  shall  be  done  on  said  railroad  on  any  of  said  land  '^-- 

until  after  such  approval  and  acceptance  in  writing.  At  no  point 
on  the  line  of  said  Glen  Echo  Railroad,  except  at  the  crossing  afore- 
said, or  of  any  extension  of  said  railroad  under  whatever  name, 
shall  the  inner  rail  be  less  than  fifty  feet  from  the  middle  of  the 
paved  portion  of  the  conduit  road.  The  operations  of  said  com- 
pany on  said  crossing  shall  always  be  subject  to  the  control  of  the 
Secretary  of  War  and  to  such  requirements  not  provided  for  in 
this  act  as  the  Secretary  of  War  may  from  time  to  time  consider 
necessary  for  the  safety  of  the  aqueduct  and  of  the  public,  and  sub* 
iect  also  to  the  right  of  the  S^cretaiy  of  War  or  other  lawful  pub- 
lio  authority  to  interrupt  the  construction  or  use  of  said  crossing 
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whenever  and  for  whatever  reason  it  may  be  considered  necessary  " 
for  the  public  interests :  and  the  agents  and  servants  of  said  com- 
pany, when  on  the  public  land  of  the  United  States,  shall  be  subject 
to  such  regulations  as  the  Secretary  of  War  may  prescrilje.    Thi^ 
said  orossing  shall  be  laised  by  and  at  the  expense  of  said  company  Gradecbanges 
to  conform  to  any  change  of  ^rade  on  the  conduit  road,  and  said 
oompany  shall  pave  with  stone  and  to  the  satisfaction  of  the  engi- 
neer officer  in  charge  of  the  Washington  Aqueduct  the  spaces  be- 
tween the  rails  and  sets  of  rails  and  t^o  feet  outside  thereof  and 
shall  keep  the  same  in  good  repair.    Efficient  signals  by  gong  or    Signals, 
bell  shall  be  made  by  every  car  before  and  during  the  crossing  of 
the  Conduit  road,  and  before  crossing  every  car  shall  bo  J>rought  to 
a  complete  stop,  and  no  steam  cars,  locomotives,  or  passenger  or 
other  cars  for  steam  railways  shall  ever  be  run  over  said  crossing. 

The  said  company  shall,  oefore  commencing  work  on  said  cross-    Expenses, 
ing,  deposit  with  the  Treasurer  of  the  United  States,  to  the  credit 
of  the  Washington  Aqueduct,  such  sum  as  the  Secretary  of  War 
may  consider  necessary  to  defray  all  the  expenses  that  may  be  in- 
curred by  the  United  States  in  connection  with  the  inspection  of    . 
the  company's  work  on  said  crossing  and  in  making  good  any  dam- 
ages done  by  said  company  or  its  works  or  its  contracting  agents 
to  the  conduit  or  the  conduit  road,  or  to  any  work  or  land  or  other 
property  of  the  United  States,  and  incompleting,  as  the  Secretary 
of  War  may  deem  necessary,  any  of  the  company's  work  that  the 
said  company  may  neglect  or  refuse  te  complete  and  that  the  Sec- 
retary of  War  may  consider  necessary  for  the  safety  of  the  Wash- 
ington Aqueduct  and  the  works  pertaining  thereto,  including  its 
telephone  line,  or  for  the  proper  drainage  of  the  Conduit  Road  and 
the  land  pertaining  thereto,  or  for  the  proper  use  and  orderly  ap- 
pearance of  said  road  and  land  ;  and  the  said  company  shall  also 
deposit,  as  afoi'esaid,  such  further  sums  for  said  purposes  and  at 
such  times  as  the  Secretary  of  War  shall  require  :  Provided,  That   pisburaement 
the  said  moneys  shall  be  disbursed  like  other  moneys  appropriated  ^  ™<>^*>ys. 
for  the  Washington  Aqueduct,  and  that  whatever  shali  remain  of 
said  deposits  at  the  end  of  one  year  after  the  completion  of  said 
railroad  shall  be  returned  to  said  company,  with  an  account  of  ' 
their  disbursement  in  detail :  And  prwided  also.  That  disburse- 
ments of  said  deposits  shall,  except  in  case  of  em3rgency,  be  made 
only  on  the  order  of  the  Secretary  of  War.    The  exercise  of  the    Termination 
rights  by  this  act  granted  are  to  terminate  at  the  pleasure  of  the  ^^  rights. 
Secretary  of  War  in  case  of  persistent  neglect  by  said  company  or 
by  its  successors  to  make  the  deposits  or  to  comply  with  any  of  the 
conditions,  requirements,  and  regulations  aforesaid  ;  and  no  claim 
for  damages  shall  ever  be  made  by  said  company  or  its  successors 
in  consequence  of  the  exercise  of  any  of  the  rights  of  the  United 
States  under  this  act. 

Approved,  June  15,  1892. 


CHAP.  128.— Au  act  granting  the  right  and  anthorltyto  the  Mexican  Gulf,     Jim6  2I,  1882. 

Pacific  and  Puget  Sound  Railroad  Ck>mpany,  a  company  organized  under  the 

laws  of  the  States  of  Florida  and  Alabama,  to  build  one  bridge  over  each  of  the 
foUowlng-named  rivers  In  the  State  of  Alabama,  namely :  The  Alabama  River, 
the  WaiTlor  River,  the  Slpsey  River,  and  the  Teuuessee  River;  the  said  bridges 
to  be  used  by  the  Mexican  Gulf,  Pacitic  and  Paget  Sound  Railroad  Company  in 
carrying  freight  and  passengers  by  rail  and  otherwise. 

Be  it  enacted  by  ike  Senate  and  House  of  Representatives  of  the  United 
States  of  America  in  ConQress  assembled,  That  the  Mexican  Gulf,  p**f^*<^*^,®^'*' 
Pacific  and  Puget  Sound  Railroad  Company,  a  railroad  corpora-  get  Sound  i^S- 
tion  organized  under  ib^  laws  of  the  States  of  Florida  and  Ala- way  may  bridge 
bama,  is  hereby  ^uthf^Azed  and  empowered  to  construct,  main-  Alabama,  War- 
tain,  and  operate  ori^  l  idg^  ^^er  and  acro.is  ea':h  of  the  following-  aS d  s  fp^sTy 
named  rivers,  aJJ  i*.  .y*^  qtate  of  Alftbama;  The  xVlabama  River  at  rivers,  Ala. 

lint  in  Mnnrna  ^  IM  .    ..\^^  n_  ^* .      ,    ^«  ;«  TST^oav  nmintv.  Ala- 
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Railroad  bert  and  Lauderdale,  Alabama ;  the  Sipsey  Rlvor  at  a  point  in 

biid«e8.  Pickens  or  Tuscaloosa  Counties.  Alabama;  and  to  lay  railroad 

ProvUof.         tracks  on  the  said  bridges  and  to  i-un  trains  on  the  dame :  /*ni- 

vided^  That  the  said  bridges  t^hall  be  built  and  located  under  and 

subject  to  such  regulations  for  the  security  of  navigation  as  the 

Secretary  of  Secretary  of  War  shall  prescribe ;  and  to  secure  that  object  the 

War  to  approve  said  company  or  corporation  shall  submit  to  the  Secretary  of  War, 

plans,  etc.  ^^^  j^jy  examination  and  approval,  designs  and  drawings  of  the 

bridges  and  complete  hydrographic  and  topographic  maps  of  the 
rivers  and  their  banks  from  one  mile  above  to  one-half  mile  below 
the  proposed  crossings;  and  no  bridge  shall  be  commenced  or 
built  undor  the  provisions  of  this  act  until  the  plan  and  location 
thereof  have  been  submitted  to  and  approved  by  the  Secretary  of 
trnobstructed  War:  Pronded  further,  That  said  briages  shall  be,  all  times  so 
navigation.        managed  and  kept  as  to  offer  reasonable  and  proper  means  for  the 

passage  of  vessels  through  or  under  them ;  and  for  the  safety  of 
vessels  passing  at  night  there  shall  be  displayed  on  said  bridges, 
j^ights,  etc.      from  sunset  to  sunrise,  such  lights  or  other  signals  as  the  Light- 
ChangeH.         House  Board  may  prescribe ;  and  all  changes  in  said  bridges  re- 
quired by  the  Secretary  of  War  at  any  time,  or  their  entire  re- 
moval, shidl  be  at  the  expense  of  the  corporations  or  persons 
owning  or  operating  said  bridges. 
Lawful  atruc-     gEC.  2.  That  the  bridges  constructed  under  this  act  and  accord- 
routes  i»&  to  its  limitations  shall  be  lawful  structures  and  shall  be  known 

as  post  routes,  and  the  same  are  hereby  declared  to  be  post  routes, 
upon  which  also  no  higher  charge  shall  be  made  for  the  transmis- 
sion over  the  same  of  the  mails,  the  troops,  freight,  and  the  muni- 
tions of  war  of  the  United  States  than  the  rate  ^r  mile  paid  for 
their  transportation  over  the  railroads  and  public  highways  lead- 
ing to  said  bridges ;  and  equal  privileges  in  the  use  of  said  bridges 
p  t  1  t<»i  shall  be  granted  to  all  telegraph  companies,  and  the  United  States 
graph  shall  have  the  right  of  way  for  postal-telegraph  piu-poses  across 

T'     >i      t\^     ^^^^  bridges, 
com^ntefl^    ^'     SEC.  3,  That  all  railway  companies  desiring  to  use  said  bridges 

shall  have,  and  be  entitled  to,  equal  rights  and  privileges  in  the 

passage  of  the  same  and  in  the  use  of  the  machinery  and  fixtures 

thereof  and  of  all  the  approaches  thereto,  under  and  upon  such 

Terras.  terms  and  conditions  as  shall  be  prescribed  by  the  Secretary  of 

War  upon  hearing  the  allegations  and  proofs  of  the  parties  in  oase 

they  snail  not  agree. 

^^  in  e  n  dment,     ^^^  4^  xhat  the  right  to  alter,  amend ,  or  repeal  this  act  is  hereby 

.   '  expressly  reserved. 

ment"and^com-     ®^^'  ^*  That  if  actual  construction  of  the  bridges  herein  author- 
pie  tlon.  ized  shall  not  be  commenced  within  two  years  from  the  passage  of 

this  act  and  be  completed  in  four  years  from  the  same  date,  the 
rights  and  privileges  hereby  granted  shall  cease  and  be  determined. 

Approved,  .June  21, 1892. 


June  82, 1808.        CHAP.  124.— An  act  to  authorize  the  construction  of  a  bridge  acroes  the  Mis- 
souri  River  at  the  city  of  Yankton,  South  Dakota. 

B  M  d  g  e^Co  n?     ^^^  ^  enacted  by  Hie  Senate  and  House  of  Representatives  of  the  United 

Eany       m  ay  States  of  Amenca  in  Congress  assembled,  That  it  shall  be  lawful  for 
ridge  A^issouri  the  Yankton  Bridge  Company,  a  corporation  organized  for  that 
Sn^S.i^^        P^^^P^^  under  the  general  corporation  laws  of  the  State  of  South 
'   '  Dakota,  or  its  assigns,  to  construct,  under  and  subject  to  the  condi- 

tions  and    limitations  heieafter  provided,  a  combined  railroad, 
wagon,  and  foot-passenger  bridge  across  the  Missouri  River,  at 
the  city  of  Yankton,  South  Dakota,  and  lay  on  and  over  said  brid^ 
Railway,  wag-  railway  tracks  for  the  more  perfect  connection  of  any  and  all  rail- 
Sridge.''  ways  that  now  are,  or  which  may  hereafter  be,  constructed  to  the 

Missouri  River  at  the  city  of  Yankton,  or  to  the  river  on  the  oppo- 
site side  of  the  same,  near  the  city  of  Yankton,  and  build,  erect, 
and  lay  on  and  over  said  bridge  ways  for  wagons,  vehicles  of  all 
kinds,  and  for  the  transit  of  animals^  and  to  provide  ways  lor  foot 
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pas9engei*s,  and  io  maintain  and  opei'ate  said  bridge  for  the  i)ur-    "^^  ^Y   raw- 
poses  aforesaid  ;  and  that  when  said  bridge  is  constructed  all  trains  ''***"^- 
of  railroads  tet-minatiug  at  said  river,  and  on  the  opposite  side 
thereof,  at  the  city  of  Yankton,  South  Dakota,  shall  be  allowed  to 
cross  ?aid  bridge  for  reasonable  compensation  to  be  made  to  the 
owners  of  the  same ;  and  if  the  amount  of  said  compensation  can    Terms, 
not  be  agreed  upon  by  the  parties  the  same  shall  be  fixed  by  the 
Secretary  of  War.    The  owners  of  said  bridge  may  also  charge  and 
receive  reasonable  comi)ensation  or  tolls  for  the  transit  over  said 
bridge  of  all  wagons,  carriages,  vehicles,  animals,  and  foot  passen-    Tolls, 
gers:  ProHded,  Th&t  the  Secretary  of  War  may  at  any  time  pre- 
scribe such  rujes,  regulations,  and  rates  of  toll  for  transit  and  trans-    Ptopiso. 
portation  over  said  bridge  as  may  be  deemed  proper  and  reasonable .    Rules,  etc. 

Skc.  2.  That  any  bridge  built  under  the  provisions  of  this  act    Construction- 
may,  at  the  option  of  the  corporation  building  the  same,  be  built 
as  a  drawbridge,  or  with  unbroken  or  continuous  spans:  Prondcd,    PrcmUoB, 
That  if  the  same  shall  be  made  of  unbroken  continuous  spans,  it    spans, 
shall  not  b?  in  any  case  of  less  elevation  than  fifty  feet  above  ex- 
treme high- water  mark,  as  understood  at  the  point  of  location,  to 
the  lowest  part  of  the  superstructui^e,  with  straight  girders ;  nor 
shall  the  spans  of  said  bridge  bo  less  than  three  hundred  feet  in  the 
clear  at  low- water  mark ;  and  the  piers  of  said  bridge  shall  be  par- 
allel with  the  current  of  the  river  at  high  water,  and  the  main 
spans  shall  be  over  the  main  channels  of  the  river :  And  provided 
olso^  That  if  a  bridge  shall  be  built  under  this  act  as  a  drawbridge    Draw, 
the  same  shall  be  constructed  as  a  pivot  drawbridge,  with  one  or 
more  draws,  as  the  Secretary  of  War  may  prcbcribe,  and  with 
spans  of  not  less  than  two  hundred  feet  in  length  in  the  clear  on 
each  side  of  the  central  or  pivot  piers  of  the  draws,  and  the  next 
adjoining  spans  over  the  river  to  the  draws  shall  not  be  less  than 
two  hundred  and  fifty  feet  in  the  clear,  measured  at  low  water; 
and  said  spans  shall  not  be  less  than  ten  feet  above  extreme  high- 
water  mark,  measuring  to  the  lowest  part  of  the  s'lperstructure  of 
the  bridge  :  and  the  piers  of  said  bridge  shall  be  parallel  with  the 
current  of  the  river  at  high  water  :  And  provided  also,  That  said 
draw  shall  be  opened  promptly,  upon  reasonable  signal,  without    Openlniedraw. 
unnecesf^ary  delay :  ana  said  com]:any  or  corporation  shall  mifin- 
tain,  at  its  own  expense,  from  sunset  till  sunrise,  such  lights  or  other 
signals  on  said  bridge  as  the  Light-House  Beard  shall  prescribe,     n^hta,  etc. 
and  such  sheer  booms  or  other  structures  as  may  be  necessary  to 
safely  guide  vessels,  rafts,  or  other  water  craft  safely  through  said 
channel  spans  or  draw  openings,  and  as  shall  be  designated  and 
required  by  the  SetTctary  of  War :  And  provided  further,  That  the    (^hn^^nei  may 
corporation  building  said  bridge  may,  subject  to  the  approval  of  be  iimde. 
the  Secretary  of  War,  enter  upon  the  banks  of  i?aid  river,  either 
above  or  below  the  point  of  location  of  said  bridge,  and  confine  the 
flow  of  the  water  to  a  i>ermanent  channel,  and  to  do  whatever  may 
}ye  necessary  to  accomplish  said  object,  but  shall  not  impede  or  ob- 
struct the  navigation  of  said  river,  and  shall  be  liable  in  damages 
for  all  injuries  to  private  property,  and  all  plans  for  such  works  or 
ei  ections  upon  the  banks  of  the  river  shall  first  be  submitted  to  the 
Secretary  of  War  forTlis  approval :  And  provided  furtlier,  That  any 
bridge  built  under  the  provisions  of  this  act  shall  be  at  right  angles 
to  the  current  of  the  river  at  high  water. 

Sec.  3.  That  no  bridge  shall  be  erected  or  maintained  under  the    Tlnobst«Ticted 
authority  of  this  act  which  shall  at  any  time  substantially  or  matr-  navigation, 
rially  cijistruct  the  free  navigation  of  said  river;  and  no  bridge 
shall  be  commenced  or  built  under  this  act  until  the  location  thereof 
and  the  plans  and  specifications  for  its  construction  shall  have 
been  submitted  to  ^^j  approved  by   tbe  Secretary  of  War ;  and 
any  change  in  the pU^^f  such  consif ruction  or  any  alteration  in  the    Secretary  of 
bridge  after  its  co^.^^^fetiou  s^X  svtbiect  to  the  like  approval ;  ^^J^^^^e^^^'^^^'" 
and  whenever  .said  Ci^e  shall'  Vtie  opinion  o!  the  Secretary  of  P'*^'  *^- 
War  substo^a^  jri^et  t  h^^' i°  ^^tvigalion  ol  said  river  he  is 
hereby  authorize^  Ol;0\]^  s^J^  free  ^^  ^^  alteration  oi  eaid  bridge 
to  Remade  as H^^-.^^i'^^j^^^  Cigagf  gnch  obstructioft ;  and  all    ^.^^^ona, 
sucha2teratW/^/|%a^'^^'  Ofe^ji^i^^JliobstTUotions  be  removed    Alterauon*, 
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at  the  expense  of  the  owner  i»i'  owners  of  said  bridge,  or  the  per- 
sons operating  or  controlling  the  same ;  and  in  case  of  any  iitiga- 
Litigatlon.  ^^^^  arising  from  any  obstruction  orallegeil  obstruction  to  the  free 
navigation  of  the  Missouri  River,  at  or  near  the  crossing  of  said 
bridge,  caused  or  alleged  to  be  caused  thereby,  the  cause  shall  be 
commenced  and  tried  in  the  circuit  courts  of  the  United  States  of 
either  judicial  district  of  South  Dakota  or  Nebraska  in  which  the 
said  bridge  or  any  portion  of  such  obstruction  touches. 
Lawfid  struc-     Sec.  4.  That  any  bridge  built  under  this  act  and  according  to  its 

ture  and  post  limitations  shall  be  a  lawful  structure,  and  shall  be  recognized  and 

rout©.  known  as  a  post  route,  upon  which  also  no  higher  charge  shall  be 

made  for  the  transportation  over  the  samo  of  the  mails,  the  troops, 
and  mui^itions  of  war  of  the  United  States  than  the*  rate  per  mile 
paid  for  their  transportation  over  the  railroad  or  public  highways 
leading  ti)  such  bridge.  The  United  States  shall  also  have  the 
right  to  construct,  without  charge  therefor,  telegraph  or  telephone 
lines  across  said  bridge. 
Ameadinen  t ,     SEC.  5.  That  Congress  may  at  any  time  alter,  amend',  or  repeal 

etc.  this  act. 

Com  me  nee-     SEC.  6.  That  this  act  shall  be  null  and  void  if  actual  construction 

pietion*^    ^^™  ^^  ^^®  bridge  herein  authorized  be  not  commenced  within  two  years, 

and  completed  within  four  years  from  the  date  hereof. 

Approved,  June  22, 1892. 


June  '^  1992       CHAP.  Ido,— An  act  authorizing  t  li3  Continental  Bridge  Company  to  coDBtmct 
'  a  bridge  across  the  Rio  Grande  Klver  at  or  near  Brownsville,  Texas. 

Be  it  enacted  by  the  Senate  and  House  of  Bepresentatives  of  tke  United 
Continental  States  of  Anienca  in  Cangress  assembled  j  That  the  Continental  Bridge 
Bridge  Com- Company,  by  and  with  the  consent  of  the  Government  of  Mexico, 
*  Eri'dee  '^^  o  ^  ^©^eby  authorized  and  empowered  to  erect,  construct,  maintain, 
Grande    del  a-^^  operate  a  bridge  over  the  Rio  Grande  del  Norte  from  or  near 
Norte        at  Brownsville,  in  the  State  of  Texas,  to  or  near  the  city  of  Mata- 
Brownsrlile,  jnoras,  in  Mexico.    Said  bridge  shall  be  constructed  to  provide  for 
Railway  et<;   ^®  passage  of  railway  trains  and  street  railways  and  for  the  pas- 
bridge.  '  sage  of  wagons  and  vehicles  of  all  kinds,  for  the  transit  of  animals, 
•iy>U,  and  for  foot  passengers,  for  such  reasonable  rates  of  toll  as  may  be 

approved  from  time  to  time  by  the  Secretary  of  War. 
Lawful  struc-     ^^^'  ^'  "^^^^  *°y  ^''i^ge  built  under  this  act  and -subject  to  its 
ture   and  post  limitations  shall  be  a  lawful  structure,  and  shall  be  recognized  and 
route.  known  as  a  post  route,  and  it  shall  enjoy  the  rights  and  privileges 

of  other  post  roads  of  the  United  States. 
Draw  ^^^*  ^'  That  said  bridge  shall  be  constructed  with  a  draw  of 

sufficient  capacity  to  afford  free  passage  to  such  vessels  and  boats 
j*rovi808.         aj*  navigate  said  river  :  Provided,  That  saidbridge  shall  be  opened 
Opening  draw,  promptly  upon  reasonable  signal  lor  the  passage  of  boats  and  other 
water  craft,  except  when  trains  are  passing  over  the  draw  ;  but  in 
no  case  shall  unnecessary  delay  occur  in  opening  the  draw  after 
the  passage  of  trains,  or  at  any  other  time  ;  and  the  said  Conti- 
nental Bridge  Company  shall  maintain,  at  its  own  expense,  from 
Lights, etc.      sunset  to  sunrise,  such  lights  or  other  sigflals  on  said  bridge  as 
the  United  Sti^tes  Light-House  Board  shall  prescribe.    And  no 
bridge  shall  bo  erected  and  maintained  under  the  authority  of  this 
act  which  shall  at  any  time  substantially  or  materially  obstruct 
the  free  navigation  of  said  river ;  and  if  any  bridge  erected  under 
such  authority  shall,  in  the  opinion  of  the  Secretary  of  War,  ob- 
struct such  navigation,  he  is  hereby  authorized  to  cause  such 
Changes  change  or  a'tc^ration  of  such  bridge  to  be  made  as  will  effectually 

obviate  such  obstruction :  and  all  such  alterations  shall  be  made 
and  all  such  obstructions  be  removed  at  the  expense  of  the  owner 
of  said  bridge.  And  in  case  of  aiiy  obstruction  or  alleged  obstruc- 
tion to  the  navigation  of  said  river,  caused  or  alleged  to  be  caused 
Litigation  ^J'  ^^^^  bridge,  any  action  arising  thereon  may  be  brought  in  the 
circuit  court  of  the  United  States  in  which  any  portion  of  said  ob- 
struction or  bridge  may  be  located :  Provided  further  ^  That  nothing 
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in  this  act  shall  be  so  coiistruecl  ti8  to  rupeal  or  modify  any  of  the    G^juorai  laws 
provisions  of  law  now  existing  in  reference  to  the  protection  of  the  not  motuned. 
navigation  of  rivers,  or  to  exempt  this  bridge  from  the  operation 
of  tl:^  same. 

Sec.  4.  That  any  bridge  authorized  to  bo  constructed  under  this 
act  shall  be  located  and  built  under  and  subject  to  such  regulations  warTo  aSprove  " 
for  the  security  of  navigation  of  said  river  as  the  Secretary  of  War  plans,  etc. 
shall  prescribe ;  and  to  secure  that  object  the  said  corporation 
shall,  at  leaat  three  months  previous  to  the  commencement  of  the 
construction  of  said  bridge,  submit  to  the  Secretary  of  War,  for 
.his  examination  and  approval,  a  design  and  drawing  of  the  bridge, 
and  a  map.  of  the  location,  giving  the  high  and  low  water  lines 
upon  the  banks  of  the  river,  the  direction  and  strength  of  the  cur- 
pents  at  all  stages  of  the  water,  with  the  soundings  accurately 
showing  the  bed  of  the  stream,  and  the  location  of  any  other 
bridge  or  bridges,  such  map  to  be  sufficiently  in  detail  to  enable 
the  Secretary  of  War  to  judge  of  the  proper  location  of  said  bridge, 
and  shall  furnish  such  other  information  as  may  be  required  for  a 
full  and  satisfactory  understanding  of  the  subject ;  and  until  such 
plan  and  location  of  the  bridge  are  approved  by  the  Secretary  of 
War  the  bridge  shall  not  be  commenced  or  built ;  and  should  any 
change  be  made  in  the  plan  of  said  bridge  during  the  progress  of 
construction,  such  change  shall  be  subject  to  the  approval  of  the 
Secretary  of  War. 

Sec.  5.  That  all  railroad  companies  desiring  the  use  of  said  bridge    u«,e  hv  otber 
shall  have  and  be  entitled  to  equal  rights  and  privileges  relative  companies, 
to  the  passage  of  railway  trains  or  cars  over  the  same  and  over 
the  approaches  thereto,  upon  the  payment  of  a  reasonable  compen- 
sation for  such  use ;  and  in  case  the  owner  or  owners  of  said  bridge 
and  the  several  railroad  companies,  or  any  one  of  them,  desiring    ^®'™^- 
such  use  shall  fall  to  agree  upon  the  sum  or  sums  to  be  paid  and 
upon  the  rules  and  conditions  to  which  each  shall  conform  in  using 
said  bridge,  all  matters  at  issue  between  them  shall  be  decided  bv 
the  Secretary  of  War  upon  a  hearing  of  the  allegations  and  proofs 
of  the  parties. 

Sec.  G.  That  the  right  to  alter,  amend,  or  repeal  this  act  is    Amendment 
hereby  expressly  reserved ;  and  the  right  to  require  any  changes  etc, 
in  said  structure,  or  its  entire  removal,  at  the  expense  of  the 
owners  thereof,  whenever  Congress  shall  decide  that  the  public 
Interest  requires  it,  is  also  expressly  reserved. 

Sec.  7.  That  it  shall  be  the  duty  of  the  Secretary  of  War,  on  ^j^  ^  ^^^^^ 
satisfactory  proof  that  a  necessity  exists  therefor,  to  require  the  gation. 
company  or  persons  owning  said  bridge  to  cause  such  aids  to  the 
passage  of  said  bridge  to  l^  constructed,  placed,  and  maintained, 
at  their  own  cost  and  expense,  in  the  form  of  booms,  dikes,  piers,  or 
suitabl^e  and  proper  structures  for  the  guiding  of  rafts,  steam- 
boats, and  other  water  craft  safely  through  thej)assageway  as  shall 
be  specified  in  his  order  in  that  behalf ;  and  on  failure  of  the  com- 
pany or  pei*8ons  aforesaid  to  make  and  establish  such  additional 
structures  within  a  reasonable  time  the  said  Secretary  shall  pro- 
ceed to  cause  the  same  to  be  built  or  made  at  the  expense  of  the 
United  States,  and  shall  refer  the  matter  without  delay  to  the  At- 
torney-General of  the  United  States,  whose  duty  it  shall  be  to  in- 
stitute, in  the  name  of  the  United  States,  proceedmgs  in  any  cireuit 
court  of  the  United  States  in  which  such  bridge  or  any  part  thereof 
is  located  for  the  recovery  of  the  (508t  of  such  additional  structure ; 
and  all  moneys  accruing  from  such  proceedings  shall  be  covered 
into  tbe  Treasury  of  the  United  States.  * 

Sec.  8.  That  the  consent  of  the  authorities  of  the  Republic  of    consent  of 
Mexico  for  the  oonstruotion  of  said  bridge  shall  first  have  been  ob-  Mexico, 
tained  before  said  bridge  shall  be  built  or  commenced. 

Sec.  9.  That  this  a^t  shall  be  in  force  from  and  after  its  passage. 

Sec.10.  Thatthiao^,  ghall  be  null  and  void  it  actual  construe-  commence- 
tion  of  tne  ondfi'e  heH^in  authorizeH  be  not  commenced  within  two  ment  and  com- 
years  and  completer !  v/fiiij/our  ^r^oTromthe  passage  of  xhis  act.  pietion. 

SEC'  11.  ThatCoK^  Vifi'ia  l^ereVlfiWi^wed  to  alt^r,  amend,  or  Amendment, 
repeal  this  act.        yf»0^^  ^^J$>^^  etc. 

Approved,  Jua^  ^ 
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Tune  22  I89«        CHAP.  126.— An  act  axilhorlzing  the  Quincy  Pontoon  Bridge  Company  to  con- 
tf  unci  *w,   p  ^.    g^^^^i^  j^jjjj  maintain  a  pontoon  bridge  across  the  Mississippi  River  at  the  city 
of  Quincy,  In  the  Slate  of  Illinois. 

Quincy  Pen-  Be  it  enacted  by  the  SencUeandHou^e  of  Bevre^^ntativesof  tht  United 
toon  Bridge  SiUUej<  of  America  in  Congress  assenibledf  That  it  shall  be  lawful  for 
brtda  ^'^^iflste-  *^®  Quincy  Pontoon  Bridge  Company,  its  successors  and  agsi^ns.  to 
sippl  River  at  build,  construct,  and  maintain  a  pontoon  wagfon  and  foot  bridge 
Qufiicy,  111.        ai*ross  the  Mississippi  River  at  a  point  suitable  to  the  interests  of 

navigation,  in  or  near  the  corporate  limits  of  the  city  of  Quincy. 
in  Adams  County,  in  the  State  of  Illinois,  and  extending  across, 
said  river  to  the  Mitsouri  shore  opposite  to  said  city. 
Draw.  Sec.  2.  That  said  bridge  shall  be  constructed  with* a  suitable 

pontoon  draw  giving  not  less  than  four  hundred  feet  clear  channel 
way  for  each  navigable  channel  of  the  river,  and  such  other  open- 
ings for  the  passage  of  rafts  and  logs  as  in  the  opinion  of  the  Sec- 
Proviso.  retary  of  War  may  be  necessary:  Provided,  That  said  draws  shall 

Opening  draw.  ^^  opened  promptly  upon  reasonable  signal  to  allow  the  passage  of 

boats. 
Wa^^to^provi     ^^'  ^'  '^^^^  ^^^  bridge  shall  be  built  and  located  under  and  sub- 
plans,  etc.  ject  to  such  regulations  for  the  security  of  the  navigation  of  said 

river  as  the  Secretary  of  War  shall  prescribe ;  and  to  secure  that 
object  the  said  parties  shall  submit  to  the  Secretary  of  War,  for 
his  examination  and  approval,  a  design  and  drawings  of  the  bridge, 
and  a  map  of  the  location,  giving,  for  the  space  of  one  mile  above 
and  one  mile  below  the  pi*dposed  location,  the  topography  of  the 
banks  of  the  river,  the  shore  lines  at  low  and  high  water,  the  di- 
rection and  strength  of  the  currents  at  all  stages,  and  the  sound- 
ings, accurately  showing  the  bed  of  the  stream,  the  location  of  any 
other  bridge  or  bridges,  and  shall  furnish  such  other  information 
as  may  be  required  for  a  full  and  satisfactory  understanding  of 
the  subject ;  and  until  the  said  plan  and  location  of  the  bridge 
are  approved  by  the  Secretary  of  War  the  bridge  shall  not  beoom- 
Cbangcs.  menced  or  built,  and  should  any  changes  be  made  in  the  plan  of 
said  bridge  during  the  progress  of  construction  or  after  completion, 
such  changes  shall  be  subject  to  the  approval  of  the  Secretary  of 
Aids  to  navi-  War;  and  the  said  bridges  shall  be  construcisd  with  such  aids  to 
gution.  the  passage  of  said  bridge,  in  the  form  of  booms,  dikes,  piers,  or 

other  suitable  and  proper  structures  for  confining  the  flow  of  water 

to  a  permanent  and  easily  navigated  channel,  for  a  distance  of  not 

less  than  one  mile  above  the  bridge  location,  and  for  the  guiding 

of  rafts,  steamboats,  and  other  water  craft  safely  through  the  draw 

and  raft  spans,  as  the  Secretary  of  War  shall  prescril^  and  order 

to  be  constructed  and  maintained  at  the  expense  of  the  company 

owning  said  bridge ;  and  the  said  structure  shall  be  at  all  times  so 

kept  and  managed  as  to  offer  reasonable  and  proper  means  for  the 

passage  of  vessels  through  said  structure.  ^ 

Lights,  et<j.         Sec.  4.  That  the  said  parties  shall  maintain  at  their  own  expense, 

from  sunset  till  sunrise,  such  lights  or  other  signals  on  said  bridge 

as  the  Light-House  Board  shall  prescribe. 

Amendment,      SEC.  5.  That  the  right  to  alter,  amend, or  repeal  this  act,  or  any 

^^'  part  thereof,  at  any  time,  by  the  Congress  of  tie  United  States,  is 

hereby  expressly  reserved ;  and  any  change  in  the  construction  or 

any  alteration  of  said  bridge  that  may  be  directed  at  any  time  by 

Congress  or  the  Secretary  of  War,  shall  be  at  the  expense  of  thie 

owners  of  said  bridge  or  the  parties  operating  and  controlling  the 

same. 

Commence-     SEC  6.  That  if  actual  construction  of  the  bridge  herein  author- 

ment  and  com-  i^ed  shall  not  be  (commenced  within  one  year  and  completed  within 

pietion.  three  years  from  the  date  of  the  approval  of  this  act  the  rights  and 

privileges  hereby  granted  shall  cease  and  be  determined. 
Approved,  June  22, 1892. 
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CHAP.  188.— Au  act  for  the  relief  of  the  Kentucky  and  Indiana  Bridge  Com.    June  30,  1802. 
pany.  

Be  it  enacted  by  the  Seyiate  and  House  qf  Bef) resenkUives  of  the  United 
States  of  America  in  Congress  assembled.  That  the  Kentucky  and    Kentucky  and 
Indiana  Bridge  CJompany,  a  corporation  created  by  and  existing  cimrS.ny^'^^*^^ 
under  the  laws  of  the  Commonwealth  of  KontucKy,  be,  and  it        p*"j^' 
hereby  is,  authorized  to  occupy  and  acquire  title  to  so  much  of  tho    May   acquire 
land  of  the  Louisville  and  Portland  Canal,  tho  property  of  the  part  of  land  of 
United  States,  as  is  now  occupied  by  the  south  abutment  of  the  pSrtf^d  Canaf 
said  Kentucky  and  Indiana  bridge  and  the  contiguous  trestles  in 
the  approach  thereto,  on  the  payment  to  the  United  States  by  the 
said  bridge  company  of  the  fair  value  of  such  specilied  tract,  to  be 
determined  by  agreement  between  the  said  Kentucky  and  Indiana 
Bridge  Company  an^l  the  Secretary  of  War. 

Approved,  June  30,  1892. 


CHAP.  148.— An  act  to  amend  the  charter  of  the  Ecklngton  and  Soldiers*     Tniv  r  hkm 
Home  Railroad  Company.  _jmy  o,  iwg. 

Be  it  enacted  by  the  Senate  and  House  of  Representoiives  of  the    Bckington 
United  States  of  America  in  Congress  assembled,  That  the  charter  and  Soldiers' 
of  the  Eckington  and  Soldiers*  Home  Railway  Company  be,  and  Home  Railroad 
the  same  is  hereby,  amended  so  as  to  authorize  said  company  to    Exten^'on  of 
lav  its  tracks  and  to  run  its  cars  thereon  through  and  along  the  tracks   author- 
following  named  streets  and  avenues :  Beginning  at  the  intersec-  ^^'^\  ^      -^. 
tion  of  Utth  and  G  streets  northwest,  east  along  G  street  to  New  vol.  ai,  p.  77. 
Jersey  avenue  and  First  street;  thence  south  along  First  street 
northwest  to  C  street  northwest;  thei;ce  east  along  C  street  to 
New  Jersey  avenue ;  thence  south  along  New  Jersey  avenue  to  a 
point  in  tne  center  of  said  avenue  at  a  distance  of  not  less  than 
one  hiindred  and  fifty  feet  from  the  north  curb  line  of  B  street 
north.    Returning  north  along  New  Jersey  avenue  to  D  street ; 
thence  west  on  D  street  to  First  street  northwest ;  thence  north  on 
First  street  to  G  street,  and  along  G  street  to  Fifth  street  north- 
west; also,  beginning  at  the  intersection  of  G  street  and  New 
Jersey  avenue ;  thence  across  New  Jersey  avenue  to  and  along  G 
street  to  North  Capitol  street ;  thence  north  along  North  Capitol 
street  to  New  York  avenue,  connecting  with  its  main  line  and 
North  Capitol  street  branch :  also  beginning  at  the  intersection  of 
Fifth  and  G  streets  northwest ;  thence  south  on  Fifth  street  to 
Louisiana  avenue ;  thence  southwesterly  on  Louisiana  avenue  to 
a  point  to  be  located  by  the  Commissioners  of  the  District  of 
Columbia,  east  of  Seventh  street  northwest,  and  returning  by 
the  same  route  to  the  said  point  df  beginning  ;  also  beginning  at 
the  intersection  of  New  Jersey  avenue  and  C  street  northwest ; 
thence    east   on  C   street  to   Stanton  square ;    thence   around 
Stanton  square,  on  the  south  side  thereof,  to  C  street  northeast 
and  along  C  street  to  Fifteenth  street  northeast;  thence  north 
on  Fifteenth  street  to  D  stroot  northeast;    thence  west  on  D 
street  to  Fourth  street;  thence  south  on  Fourth  street  to  and 
along  C  street  to  New  Jersey  avenue  and  the  point  of  begin- 
ning:   Provided,   That  until  V  and   D  streets  shall  )xj   paved 
and  provided  with  sewens  to  Fifteenth  street  the  company  shall     i**'ovUo9. 
not  be  required   to  construct  its  road   beyond  Twelfth  street; 
also  beginning  at  the  present  terminus  of  the  Eckington  and 
Soldiers'  Home  road  on  Fourth  street  extended,  thence  along  and 
wholly  outside  of  the  present  Bunker  Hill  road,  on  land  to  be  ac- 
quired by  said  coi^pany  by  gift  or  purchase  and  made  a  part  of    Bunker    Hill 
said    road,  to  a   T^^t  to    b:)    located   by    the   Commissioners '^oa^- 
of  the  District  ot^^iumhisL,   west   of  Brooks  station ;    »    *    * 
Procidedj  That  th     ^^-.gfcruction  nf  said  railroad  on  any  street    Approval    of 
where  there  are  qk^  ^  ,  he  any  nit.;„a    fixtures,  or  a\ma  Atus  per-  Secretary    <>f 

.*?lf '°^.^™t  N>/i^t^  Aq^u3»"f  ^  Jan  ^  BubiecVlo  «uch  Son-  rSt^S--;,  ulS'- 
dftlons  as  ffljK  W^hiP0^~d  by  tv  *""  ^retory  of  War,  which  con-  ing  w »ier 
ditloMmu»t Aool  ^^pt^^d  bi^^^  ^a  i» ^nt^8^y  saidcompany  mafus.  etc. 
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before  commencloj^  any  work  ou  such  street  and  no  8team  cars,  lo- 
comotives, or  passeng'er  or  other  cars  fore  team  railroads  shall  ever 
be  run  on  the  tracks  of  said  company  over  any  such  main,  fixture, 
/^otection  of  or  apparatus.    The  said  railroad  shall  be  subject  to  the  require- 

water  pipes,  et<;.  mentsof  section  fifteen  of  the  act  of  Congress  approve^  February 

Vol. 26.,  p. 793.  twenty-eighth,  eighteen  hundred  and  ninety-one,  en titied  "An  act 

fo  incorporate  the  Washingfton  and  Arlington  Railway  C!ompany 

Deposit  to  de-  of  the  District  of  Columbia."    The  said  company  shall,  before  com- 

fray  expenses,  tnencing  work  on  said  railroad  on  such  street,  deposit  with  the 
Treasurer  of  the  United  States  to  the  credit  of  the  Washington 
Aqueduct  such  sum  as  the  Secretary  of  War  may  ooiiBider  necessary 
to  defray  all  the  expenses  that  may  bo  incurred  by  the  Uiiited 
States  in  connection  with  the  inspection  of  the  work  of  construction 
of  said  railroad  on  such  street,  and  in  making  good  any  damaj^es 
done  by  said  company,  or  its  works,  or  by  any  of  its  contracting 
a»:ents,  to  any  of  said  mains,  fixtures,  or  apparatus,  and  in  com- 
pleting, as  the  Secretary  of  War  may  deem  necessary,  any  of  the 
work  that  the  said  company  may  neglect  or  refuse  to  complete  and 
that  the  Secretary  of  War  may  consider  necessary  for  the  safety  of 
said  mains,  fixtures,  or  apparatus,  and  the  said  company  shall  also 
deposit  as  aforesaid  sucn  further  sums  for  said  purposes  at  such 
times  as  the  Secretary  of  War  may  consider  necessary :  Provided, 
Disburse-  That  the  said  sums  shall  be  disbursed  like  other  moneys  appropri- 

ments.  ated  for  the  Washington  Aqueduct,  and  that  whatever  shall  remain 

of  said  deposits  at  the  end  of  one  year  after  the  completion  of  said 

Keturu  of  bai-  railroad  in  such  street  shall  be  returned  to  said  comipany  on  the 

ance.  order  of  the  Secretary  of  War,  with  an  account  of  their  disburse- 

ment in  detail :  And  provided  also,  That  disbursements  of  said  de- 
Dosits  shall,  except  in  case  of  emergency,  be  made  only  on  the  or- 

mlna^^  on^neg-  ^^^  ^^  *^®  Secretary  of  War.    The  exercise  of  the  rights  by  this 

lect,  etc.  act  granted  are  to  terminate  at  the  pleasure  of  the  Secretary  of 

War  in  case  of  persistent  neglect  by  said  company,  or  by  ltd  suc- 
cessors, to  make  the  deposits,  or  to  comply  with  any  of  the  condi- 
tions, requirements,  and  regulations  aforesaid.    ♦    *    * 
Amendment,     Sec.  4.  That  Congress  reserves  the  right  to  alter,  amend,  or  rc- 

®*^'  peal  this  act. 

Approved,  July  5,  1892, 


July  5, 1802.         CHAP.  144.— An  act  to  incorporate  the  District  of  Ck>lnmbla  Snlmrbaa  Rall- 

way  Company. 

Be  it  enacUd  by  the  Senate  and  Hottse  of  Bep reaerUoHves  of  tfic  United 
District  of  Co- ^f^i^  of  AmeHca  in  Concn'ess  ossemhUd,  That  Richard  K.  OrsUe, 
ban^RaU^wS^"  Charles  E.  Creeoy,  John  T.  Mitchell,  M,  F.  Morris,  J.  W.  Denver, 
Company  incor-  L.  G.  Hine,  Gilbert  Movers,  S,  E.  Mudd,  Robert  A.  Howard,  W. 
porated.  I.  Hill,  John  W.  Childress,  J.  P.  Kenney,  D.  W.  Glassie,  Harry 

incoi-porators.  g^rton,  Philemon  W.  Chew,  T.  C.  Daniel,  G.  P.  Davis,  Jere  John- 
son and  L.  C.  Loomis,  and  their  associates  successors,  and  assigns, 
are  hereby  created  a  body  corporate  by  the  name,  style,  and  title 
of  '^  The  District  of  Columbia  Suburban  Railway  Company,'*  and 
by  that  name  shall  have  perpetual  succession,  and  shidl  be  able  to 
sue  and  be  sued,  plead  and  be  impleaded,  defend  and  be  defended, 
in  all  courts  of  law  and  equity  within  the  United  States,  and  may 
May  lay  tracks,  niake  and  have  a  common  seal.  And  said  corporation  is  hereby 
etc.  '  authorized  to  construct  and  lav  down  a  single  or  double  track  rail- 

way, as  may  be  approved  by  the  Commissioners  of  the  District  of 
Columbia,  with  the  necessarjr  switches,  turn-outs,  and  other  me- 
chanical devices,  in  the  District  of  Columbia,  through  and  aion^ 
Routes.  the  following  routes :  Beginning  at  the  dividing  line  between  the 

Biad.3nBbui-K  District  of  Columbia  and  the  State  of  Maryland,  on  the  Bladene- 
^o^A,  burg  road,  and  running  thence  along  the  said  i*oad  so  that  the  outer 

rail  of  said  railway  shall  not  be  more  than  five  feet  from  the  eaaV 
em  boundary  of  said  Bladensburg  road,  loH.  street  east:  thenoe 
west  on  H.  slreet  east  to  Seventh  street  east,  over  the  tracks  of  ttie 
Columbia  Kailroatl, 
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Also  from  the  intersection  of  Florida  avenue  with  Twelfth  street  in  Washing- 
northeast,  to  H  street  northeast,  on  Twelfth  street :  thence  west  ^*^"  ^"^* 
on  H  street  over  the  tracks  of  the  Columhia  road  to  Seventh 
street  east;  thence  south  on  Seventh  street  by  single  track  to  G 
street  east ;  thence  west  on  G  street  by  single  track  to  First  street 
west ;  thence  by  a  route  to  be  laid  down  by  the  Commissioners  of 
the  District  of  Columbia  across  New  Jersey  avenue  to  the  tracks 
of  the  Capitol,  North  O  and  South  Washington  Railroad ;  thence 
on  the  tracks  of  the  last-named  road  on  G  street  to  Fourth  street, 
continuing  west  on  G  street  west  to  Fifth  street;  thence  south  on 
Filth  street  west,  in  part  over  the  tracks  of  the  Metropolitan  liail- 
road,  to  Louisiana  avenue :  thence  south-westerly  by  double  track 
on  Louisiana  avenue  to  a  point  to  bo  located  by  the  Commissioners 
of  the  District  of  Columbia  east  of  Seventh  street  west.  Return- 
ing north-easterly  on  Louisiana  avenue  to  Fifth  street  west ;  thenoe 
over  the  tracks  of  the  Metropolitan  Railroad  along  Judk^iary 
Square  to  Fourth  street  west ;  thence  north  on  Fourth  street  west 
by  single  track  to  E  street  west ;  thence  east  on  E  sti*eet  by  single 
track  to  Eighth  street  east;  thence  north  by  single  track  on  Eighth 
street  to  H  street ;  thence  east  over  the  tracks  of  the  Columbia 
Railroad  to  Twelfth  street ;  th6nco  north  on  Twelfth  street  to 
Florida  avenue : 

*  «  *  *  *        *     *  * 

Sec.  2.  That  said  company  may  run  public  carriages  propelled  by    Motive  power 
cable,  electric,  or  other  mechanical  power : 


Sec.  8.  That  it  shall  be  lawful  for  said  corporation,  its  successors  Constructioiu 
or  assigns,  to  make  all  needful  and  convenient  trenches  and  exca- 
vations in  any  of  said  streets,  or  places  where  said  corporation  may 
have  the  right  to  construct  and  operate  its  road,  and  place  in  such 
trenches  and  excavations  all  needful  and  convenient  devices  and 
machinery  for  operating  said  railroad  in  the  manner  and  by  the 
means  aforesaid,  subject  to  the  approval  of  the  said  Commission- 
ers. But  whenever  such  trenches  or  excavations  shall  interfere 
with  any  sewer,  gas,  or  water  pipes,  or  any  subways  or  conduits, 
or  any  public  work  of  the  kind  which  has  been  ordered  by  the 
Commissioners,  then  the  expense  necessary  to  change  such  under- 
ground construction  shall  be  borne  by  the  said  railway  company: 
*  *  *  Provided  «/so.  That  the  construction  of  said  railroad  on  Approval 
any  street  where  there  are  or  may  be  any  mains,  fixtures,  or  ap- Secretary 


War   for 


of 

of 

work 


paratus  pertaining  to  the  Washington  Aqueduct  shall  be  subject  ^^  streets  hav- 
to  such  conditions  as  may  be  approved  by  the  Secretary  of  War.  ing       water 
which  conditions  must  be  obtained  and  be  accepted  in  writing  by  mains,  etc. 
said  company  before  commencing  any  work  on  such  street ;  and  no 
steam  cars,  locomotives,  or  passenger  or  other  cars  for  steam  rail- 
roads shall  ever  be  run  on  the  tracks  of  said  company  over  any 
such  main,  fixture  or  apparatus. 

The  said  railroad  shall  be  subject  to  the  requirements  of  section    Protection  of 
fifteen  of  the  act  of  Congress  approved  February  twenty-eighth,  ^*^®''P*P***» ♦•^• 
eighteen  hundred  and  ninety-one,  entitled  "An  act  to  incorporate    Voi.26,p.7»3. 
the  Washington  and  Arlington  Railway  Company  of  the  District 
of  Columbia."    The  said  company  shall,  before  commencing  work    Deposit  to  de- 
on  said  railroad  on  such  street,  deposit  with  the  Treasurer  of  the  ^f*y  expenses. 
United  States  to  the  credit  of  the  Washington  Aqueduct  such  sum 
as  the  Secretary  of  War  may  consider  necessary  to  defray  all  the 
expenses  that  may  incurred  by  the  United  States  in  connection 
with  the  inspection  of  the  work  of  construction  of  said  railroad  on 
such  street,  and  in  making  good  any  damages  done  by  said  com- 
pany, or  its  works,  or  by  any  of  its  contracting  agents,  to  any  of 
said  mains,  fixtures,  or  apparatus,  and  in  completing,  as  the  Secre- 
tary of  War  may  deem  n:c:ssary,  any  of  the  work  that  the  said 
company  may  iiegleet  or  refuse  to  comp^'^^c  and  that  the  Secretary 

of  Wai' may  consider  necessary  fo-  Hxg  safety  of  said  mains,  fix- 
tures, or    "»*»^<»t.o*„^        II-      ^V,^      1      .  r,U^U     «1o^    ^l<^,^/^aU    OL 

aforesaid 

Secretary 

said  nam  shall  be  Aa.yj^A^    iT^^  x\e<^^7,    vnnnp.vii  appropi'iated  for 


DiabuTBemeuu 
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the  Washington  Aqueduct,  and  that  whatever  shall  remain  of  said 
deposits  at  the  end  of  one  year  after  the  completion  of  said  rail- 

^^^t urn  of  bai-  j,q^  j^  such  street  shall  be  returned  to  said  company  on  the  order 

of  the  Secretary  of  War,  with  an  account  of  its  disbursement  in 

detail:   And  provided  aJw^   That  disbursements  of  said  deposits 

shall,  except  in  oases  of  emergency,  be  made  only  on  the  order  of 

Rights  to  ter- the  Secretary  of  War.    The  exercise  of  the  rights  by.  this  a"t 

lect,  etc.^^  ^^^  granted  at  e  to  tei-minate  at  the  plea>>ure  of  the  Secretary  of  War 

in  case  of  persistent  neglect  by  said  company,  or  by  its  successors, 
to  make  the  deposits,  or  to  comply  with  any  of  the  conditions,  re- 
quirements, and  regulations  aforesaid. 

«  *  *  *  *  «  « 

mSrimd^om-     ^^^'  ^^*  That  the  line  of  said  railway  company  shall  be  com- 
pletion, menced  within  six  months  and  completed  within  two  years  from 

the  passage  of  this  act.  otherwise  this  act  shall  be  of  no  effect. 

♦  «**»** 

Amendment,     SeC.  23.  This  act  may  at  any  time  be  altered,  amended,  or  ve- 
®^^-  pealed  by  the  Congress  of  the  United  States. 

*  *  ♦  *  *  ♦  ♦ 

Approved,  .luly  5,  18J)2. 


July  13. 1892.       CHAP.  167.— An  act  to  amend  an  act  entitled  '*An  act  to  autlrorize  the  Oresoa 

and  Washington  Bridge  Company  to  construct  and  maintain  a  bridge  across 

the  Ck>lnmbia  River,  between  the  State  of  Oregon  and  the  State  of  Washington, 
and  to  establi^  it  as  a  post  road. " 

Be  it  enacted  by  the  Senate  and  House  of  JiepreserUatives  of  the  Utuied 
Bridge  across  States  of  America  in  Congress  assembled,  That,  **An  act  to  author- 
^^^effon^and  ^^^  the  Oregon  and  Washington  Bridge  Company  to  construct  and 
Washington  maintain  abridge  across  the  Colufnbia  River,  between  the  State 
Bridge  Com- of  Oregon  and  the  State  of  Washington,  and  to  establish  it  as  a 
pany.  p^g^  road,'*  approved  March  twenty -fourth,  eighteen' hundred  and 

Time  for  con- °^°®^y»  be  and  the  same  is  hereby,  extended,  revived,  and  de- 
struction   ex-  clared  to  be  in  full  force  and  eflTect  from  and  after  March  twenty- 
tended,  fourth,  eighteen  hundred  and  ninety-two.    Section  twelve  of  said 
inh'p'  ?»^    *^*'  ^'^^^^^  provides  that  said  act  shall  be  null  and  void  if  actual 
'  construction  of  the  bridge  therein  authorized  be  not  commenced 
within  two  years  and  completed  within  four  years  from  the  data 
of  the  approval  thereof,  shall  be,  and  the  same  is  hereby,  so 
amended  that  the  time  within  which  said  bridge  is  required  to  be 
commenced  shall  bo  within  two  years  from  March  twenty-fourth, 
eighteen  hundred  and  ninety-two,  and  the  time  within  which  it  is 
required  that  said  bridge  be  completed  shall  be  within  four  years 
from  the  twenty-fourth  day  of  March,  eighteen  hundred  and  ninety- 
two. 
Approved,  July  13,  1892. 


July  13, 1892.        IJHAP.  168.— An  act  making  appropriations  for  the  construction,  repair  and 

. —  preservation  of  certain  public  works  or  rivers  and  harbors,  and  for  other  pur: 

■    poses. 

Be  it  enacted  by  the  ScniUc  and  UoiuiP  of  Rfpresnxtalives  qf  the  United 

Apiu'opria-  States  of  America  in  Congress  assembled^  That  the  following  8ums6f 
and  harbors^^"  money  be,  and  are  hereby,  appropriated,  to  be  paid  out  of  any  money 

in  the  Treasury  not  otheiwise  ai)propriated,  to  Ix)  immediately 
available,  and  to  bv^  expended  under  the  direction  of  the  S^cretary 
of  War  and  the  supervision  of  the  Chief  of  Knginoers,for  the  con- 
struction, completion,  repair,  and  preservation  of  the  public  works 

Harbors,  hereinafter  named: 

Camden,  Me.  Improving  harbor  at  Camden.  Maine:  Continuing  improvement, 
twelve  thousand  dollars. 

Kockiaud,  Me.  Improving  harbor  at  I^ockland .  Maine:  Continuing  impro  vemeu  t, 
thirty  thousand  dollars. 
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Improving  Mooseabec Bar,  Maine :  Continuing  improvement,  fif-  Mooseabeo 
teen  thousand  dollars.  Bar,  Me. 

Improving  harbor  at  York,  Maine:  Completing  improvement,    York,  Me. 
nine  thousand  dollars. 

Improving  harbor  at  Portland ,  Maine :  Completing  improvement,  Portland,  Me. 
thirty  thousand  dollars. 

Improvement  of  channel  in  Back  Cove,  Portland  Harbor,  Maine:  Back  Cove, 
Continuing  improvement,  twenty  thousand  dollars.  Portland,  Me. 

For  construction  of  breakwater  from  Mount  Desert  to  Porcu-  ^J^S^^^  Desert 
pine  Island,  Maine:  Continuing  improvement,  fifty  thousand  dol-igiand?^e.^ 
lars.  breakwater. 

Improving  harbor  at  Belfast,  Maine:  Continuing  improvement,    Belfast,  Me. 
ten  thousand  dollars. 

Improving  harbor  of  refuge  at  Little  Harbor,  New  Hampshire,  Little  Harbor, 
Continuing  improvement,  thirty  thousand  dollars.  N.  H. 

Improving  harbor  at  Boston,  Massachusetts:  Continuing  im-  Boston,  Mass. 
provement,  by  deepening  and  widening  the  main  channel  to  a 
depth  of  twenty-seven  feet  and  a  width  of  one  thousand  feet,  three 
hundred  thousand  dollars,  of  which  ten  thousand  dollars  may,  in 
the  discretion  of  the  Secretary  of  War,  be  used  in  the  further  prose- 
cution of  the  work  in  Nantasket  Beach  Channel,  and  twenty-five 
thousand  dollars  in  extending  main  ship  channel  from  its  termi* 
nation  at  the  southeast  corner  of  Grand  Junction  wharf  eastwardly 
towards  Jeffrey's  Point. 

Improving  harbor  at  Lynn,  Massachusetts :  Continuing  improve-    Lynn,  Mass 
ment,  ten  thousand  dollars :  Provided^  That  the  whole  or  any  por-    ProvUo. 
tion  of  this  appropriation  may  be  expended  on  the  Western  chan- 
nel in  the  discretion  of  the  Secretary  of  War. 

Improving  harbor  of  refuge  at  Nantucket,  Massachusetts  :  Con-  Nantucket* 
tinning  improvement,  twenty-five  thousand  dollars.  Mass. 

Improving  harbor  at  Newbury  port,  Massachusetts :  Continuing  Newburyport, 
improvement,  twenty  thousand  dollars.  Mass. 

Improving  harbor  at  Plymouth ,  Massachusetts :  Completing  im-  Plymouth, 
provement,  nine  thousand  five  hundred  dollars.  Mass.  ^ 

For  maintenance  of  works  in  harbor  at  Provincetown,  Maasa-  Provlncetown, 
chusetts,  one  thousand  t.vQ  hundred  dollars.  Mass. 

Improving  harbor  at  Wareham,  Massachusetts :  Completing  im-  W  a  r  e  h  a  m , 
provement,  seven  thousand  two  hundred  and  thirty-six  dollars.       Mass. 

Improving  harbor  at  Hingham,  Massachusetts  :  Completing  im-  H 1  n  g  h  a  m, 
provement,  three  thousand  dollars.  Mass. 

Improving  harbor  at  Hyannis,  Massachusetts :  Continuing  im-  H  y  a  n  n  i  s , 
provement,  six  thousand  dollars.  Mass. 

Improving  harbor  at  Vineyard  Haven,  Massachusetts :  Continu-  vineyard 
Ing  improvement,  seven  thousand  five  hundred  dollars.  Haven,  Mass. 

improving  national  harbor  of  refuge  at  Sandy  Bay  Cape  Ann,  Sandy  Bay, 
Massachusetts:  Continuing  improvement,  one  hundred  and  fifty  C*P«Ai"i.Mass. 
thousand  dollars. 

Improving  harbor  at  Gloucester,  Massachusetts :  Continuing  im-  G  l  o  a  c  e  s  t  er, 
provement,  forty  thousand  dollars.  Mass. 

Improving  harbor  at  Manchester,  Massachusetts:  Completing  Manchester, 
improvement,  six  thousand  eight  hundred  dollars.  Mass. 

Improving  harbor  at  New  Bedford,  Massachusetts :  Continuing  New  Bedford, 
improvement,  seven  thousand  five  hundred  dollars.  Mass. 

Improving  inner  harbor  at  Marthas  Vinyard,  Massachusetts:  Marthas  Vine- 
Completing  improvment,  two  thousand  five  hundred  dollars.  yard,  Mass. 

Improving  harbor  at  Salem,  Massachusetts:  Completing  im-  Salem,Mads. 
provement,  fourteen  thousand  dollars. 

Improving  harbor  at  Westport,  Massachusetts ;  Completing  im-  Westport, 
provement,  one  thousand  dollars.  Mass. 

Improving  Canapitisj^  Channel,  Massachusetts, between  the  is-  canapitsit 
lands  of  Cuttvhunkan^  No^hawana,  completing  improvement,  four  Channel,  Mass, 
thousand  eight  hui2c?|.2\  j^j]arrf.  ^ 

p/oveTeSo'lS;  «i's^irr^'  ^a«««lxusette-.  Continuing  Im-^c^it-*.. 
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Kingston,     Improving   harbor   at  Kingfston.  Massachusetts,  and  the  ap- 
North  Plym-  proaches  to  the  public  wharves  of  said  port  and  of  North  Plymouth, 
outh,  Ma88.        ten  thousand  dollars. 

Block  Island,     Improving  harbor  at  Block  Island,  Rhode  Island:  Completing^ 
R- 1-  iniprovement,  twenty-four  thousand  dollars. 

Newport, R.X.     Improving  harbor  at  Newport,  Rhode  Island,  including  the  re- 
moval of  the  spit  at  the  south  end  of  Goat  Island,  Continuing  im- 
provement, twenty-five  thousand  dollars. 
Point  Judith,     Constructing  harbor  of  refifge  at  Point  Judith,  Rhode  Island: 
RL  "Sarborof  Continuing  construction,  seventy-live  thousand  dollars:  Provided^ 
^^J^tuo.  That  contracts  may  be  entered  into  by  the  Secretarv  of  War  for 

Contracts.       sucb  materials  and  work  as  may  be  necessary  to  complete  the  pres- 
ent project  of  improvemei^t,  to  be  paid  for  as  appropriations  may, 
Limit.  from  time  to  time,  be  made  by  law,  not  to  exceed  in  the  aggregate 

one  million  and  one  hundred  thousand  dollars,  exclusive  of  the 
amount  herein  and  heretofore  appropriated. 
Point  Judith     Improving  entrance  to  Point  Judith  Pond,  west  of  Point  Judith, 
Pond,  R.  I.         Rhode  Island,  seven  thousand  five  hundred  dollars. 

Bridgeport,     Improving  harbor  at  Bridgeport,  Connecticut:  Continuing  im- 
^'"^'  provement,  between  Inner  Beacon  and  Naugatuck  wharf,  twenty 

thousand  dollars. 
Black  Bock,     Improving  harbor  at  Black  Rock,  Connecticut:  Continuing  im- 
Conn.     •  provement,  five  thousand  dollars. 

New    Haven,     Constructing  breakwaters  at  New  Haven,  Connecticut:  Continu- 
^'^^rs     ^"*^'  ^^S  construction,  one  hundred  and  twenty  thousand  dollars. 
^Stonlngton,     Improving  harbor  at  Stoning  ton,  Connecticut:  Completing  im- 
Conn.  *  provement,  twelve  thousand  five  hundred  dollars. 

CUnton,Ck>nn.     Improving  harbor  at  Clinton,  Connecticut:  Continuing  improve- 
ment, two  thousand  dollars. 
F 1 V e  -  ml  le     Improving  harbor  at  Five-mile  River,  Connecticut:  Continuing 
River,  Conn.      improvement,  five  thousand  dollars. 

'  Duck  Island,     Improving  harbor  of  refuge  at  Duck  Island,  on  Long  Island 
^^^'  Sound,  Connecticut:  Continuing  improvement,  thirty-five  thou- 

sand dollars. 
New    Haven,     Improving  harbor  at  New  Haven,  Connecticut :  Continuing  im- 
Conn.  provement,  fifteen  thousand  dollars. 

Stamford,     Improving  harbor  at  Stamford,  Connecticut:  Fifteen  thousand 
Conn.  dollars,  not  less  than  one-half  of  which  shall  be  expended  on  the 

East  Branch. 
Cos  Cob  and     Improving  harbor  at  Cos  Cob  and  Miamus  River,  Connecticut, 
C^^^  ^^®'*  seven  thousand  dollars. 
Buffalo,  N.Y.      Improving  harbor  at  Buffalo,  New  York  :  Continuing  improve- 
ment, three  hundred  thousand  dollars. 
Rousea  Point,     Constructing  breakwater  at  Rouses  Point,  New  York  :  Com  pie  t- 
^-  ^'  ing  improvement,  fifteen  thousand  dollars. 

CanarsleBay,     Improving  harbor  at  Canarsie  Bay,  New  York :  Continuing  im- 
N-  ^'  provement,  five  thousand  dollars. 

Charlotte,     Improving  harbor  at  Charlotte,  New  York:   Continuing  im- 
N-Y.  provement,  twenty-five  thousand  dollars. 

Dunklrk.N.Y.     Improving  harbor  at  Dunkirk,  New  York :  Continuing  improve- 
ment, twenty  thousand  dollars. 
F  1  u  B  h  1  n  g     Improving  harbor  at  Flushing  Bay,  New  York :  Continuing  im- 
Bay,  N.  Y.  provement,  ten  thousand  dollars. 

Glen    Cove,     Improving  harbor  at  Glen  Cove,  New  York:   Continuing  im- 
N.Y.  provement,  ten  thousand  dollars. 

G  o  w  anus     Improving  Gowanus  Bay  channels.  New  York  :  Continuing  im- 
Bay,  N.  Y.         provement,  one  hundre  1  thousand  dollars,  for  distribution  by  allot- 

ment  between  the  Red  Hook  and  Gowanus  Creek  channels,  at  the 
discretion  of  the  Secretary  of  War. 
Bay    Ridge     Improving  Bay  Kidge  channel,  Gowanus  Bay,  New  York  Har- 
Channel,N.  Y.    |jqj.^  j^^^  York  :  Completing  improvement,  ninety-eight  thousand 

six  hundred  dollars. 
Great    Sodus     Improving  harbor  at  Great  Sodus  Bay,  New  York  :  Continuing 
Bay,N.Y.  improvement,  fifteen  thousand  dollars. 

Green  port,     Improving  harbor  at  Greenport,  New  York:  Completing  im- 
^*  ^'  provement,  eleven  thousand  dollars. 
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Improving  harbor  at  Little  Sodus  Bay,  New  York  :  For  mainte-    -Little    Sodus 
nance  of  existing  works  and  deepening  of  channel,  six  thousand    ^^' 
dollars. 

Improving  harbor  at  Ogdensburg,  New  York :  Continuing  im-    Ogdensburg, 
provement,  forty  thousand  dollars.  '  ^•^• 

Improving  harbor  at  Oswego,  Now  York  :  Continuing  improve-  Oswego,  N.  Y. 
ment,  forty  thousand  dollars. 

Improving  harbor  at  Rondout,  New  York :  For  rcpaiiw  to  exist-  Ron<lout,N.  Y. 
ing  works,  five  thousand  dollars. 

Improving  New  York  Harbor,  New  York:  Continuing  improve-  New  York, 
ment,  one  hundred  and  seventy  thousand  dollars.  ^*  ^• 

Improving  harbor  at  Saugorties,  New  York;  To  maintain  the    Saugerties, 
dike  in  repair  and  to  remove  the  rocky  points  near  the  shore  end  ^'^*     * 
of  the  north  dike,  five  thousand  dollars. 

Improving  harbor  at  Port  Chester,  New  York:  Continuing  im-  Port  Chester, 
provement,  five  thousand  dollars.  ^•^• 

Improving  Tonawanda  Harbor  and  Niagara  River,  New  York  r  Tonawanda 
Continuing  improvement,  seventy-five  thousand  dollars.  SJ*mver  n*^* 

Improving  channel  between  Staten  Island  and  the  New  Jersey  channel,  stat- 
shore,  New  York  and  New  Jersey  :  Continuing  improvement,  fif-  en  island  and 
teen  thousand  dollai-s.  New  Jersey. 

improving  Arthur  Kill,  between  Staten  Island  and  New  Jersey    Arthur    Kin, 
shore,  New  York  and  New  Jersey :  Continuing  improvement,  five  ^'^-  *^<^  N.  j. 
thousand  dollars. 

Improving  hjirbor  at  Huntington,  New  York:  Continuing  im-  Huntington, 
provement,  five  thousand  dollarsi  '^'^• 

Improving  Buttermilk  Channel,  New  York  Harbor,  one  hundred  B utter  m  ii  k 
thousand  dollars .  Channel,  N.  Y. 

Improving  harbor  at  Port  Jefferson  Inlet,  New  York  :  Continu-  Port  jeffer- 
ing  improvement,  ten  thousand  dollars.  son.  N.  Y. 

improving  harbor  at  Pultneyville,  New  York :  Continuing  im-  PuitneyvUie, 
provement,  one  thousand  dollars.  N.  Y. 

Improving  Jamaica  Bay,  New  York :  Completing  improvement    Jamaica  Bay, 
in  accordance  with  plan  numbered  three  of  Lieutenant-Colonel  N.  Y. 
Gillespie,  Corps  of  Engineers,  submitted   December  sixteenth, 
eighteen  hundred  and  ninety,  nine  thousand  four  hundred  and 
sixty  dollars. 

Improving  harbor  at  Raritan  Bay,  New  Jersey :  Continuing  im-    Raritan  Bay, 
provement,  forty  thousand  dollars,  one-half  of  which,  in  the  dis-^"'^- 
cretion  of  the  Secretary  of  War,  may  be  used  in  dredging  bar  be- 
tween South  Amboy  and  Great  Beds  Light. 

Improving  Keypoit  Harbor,  New  Jersey  :  Continuing  improve-  Keyport,N.  J. 
ment,  five  thousand  dollars. 

Improving  harbor  at  Erie,  Pennsylvania:  Continuing  improve-    Erie,  Pa. 
ment,  forty  thousand  dollars. 

The  material  removed  in  improving  the  harbor  of  Philadelphia,     Philadelphia, 
Pennsylvania  and  New  Jersey,  in  accordance  with  the  plan  adopted  Pa- 
by  Congress  in  the  act  of  September  nineteenth,  eighteen  hundred 
and  ninety,  under  appropriations  heretofore  made,  or  any  part  of 
said  material,  may  be  deposited  in  any  place  or  places  approved  bv    Deposit  of  ma- 
the  engineer  officer  in  charge  of  the  work :  ProvicUdy  That  the  full  terlai. 
amount  of  material  to  be  deposited  and  spread  on  League  Island,    Proviso. 
as  provided  for  under  the  existing  contract,  shall  be  so  deposited      ®*8*^®  ^  ^^^ 
and  spread  before  the  completion  of  the  work  covered  by  tne  con- 
tract ;  and  all  acts  or  parts  of  acts  inconsistent  or  in  conflict  with 
this  provision  are  hereby  repealed. 

Improving  Delaware  Breakwater,  Delaware:  Continuing  im-  Delaware 
provement,  fifty  thousand  dollars.  Breakwater, 

Improving  harbor  at  Wilmington,  Delaware:  Continuing  im-  Wilmington, 
provement,  forty  thousand  dollars.  I>®1- 

Improving  harbQ^.  at  CambridffO,  'Maryland:  Completing  im-    Cambridge, 
provement,  so  vcQ  n  ,^sa.nd  soven  hundred  and  thirty-seven  dollars :  ^d. 
Fromdcd,  That  ^    ^«^  x  ^f  ^.^:^.    "      sliall  be  expended  above  the    Proviso. 
bridge  imtii  th^  ^J  pf.l  ^«i^  bH  iT/i^all  have  W  widened  Buffi-  ^f^l^-^^^  <>' 
cientJy  to^^ooi^^^f^a^/J  th^  ooi}^^^^^!^  on  the  river.  ^'^''• 

Imvrojmg H^\d%Tforlol^^^^^^  approaches,  Virginia :  Con-    Norlolk, Va. 
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Onancock,Va.     Improving  harbor  atOnancock,  Virginia:  Completing  improve- 
^        rh    1    ™*^^>  ^^^  thousfi^nd  five  hundred  and  eleven  dollars. 
City/Va/  ^^  ^^     Improving  harbor  at  CajMi  Charles  City,  Virginia,  and  its  ap- 
proaches; Continuing  improvement,  ten  thousand  dollars,  to  be 
expended  in  dredging  and  for  such  protective  works  as  are  reoom- 
Proviso.  mended  by  the  engineer :  Frovided,  That,  before  any  Government 

f  h  1  money  shall  be  expended  in  the  improvement  of  this  harbor  or  any 
use  01  oasin.  ^j  j^g  approaches,  the  owners  of  the  basin  forming  the  harbor  anS 
the  chann  }1  or  canal  leading  thereto,  or  connecting  said  harbor 
withe  Cherrystone  Inlet,  shall  execute,  or  cause  to  be  executed,  and 
file  with  the  S.^crctary  of  War  an  instrument  In  writing,  satisfac- 
tory to  the  said  Secretary  of  War,  giving  to  any  and  all  vessels, 
•  upon  any  and  all  occasions  for  all  time  to  come,  the  right  to  enter 

and  remain  in  said  harbor  and  transact  buwness  therein  without 
clwges.  *  '     charge,  except  legitimate,  usual,  and  reasonable  wharf  charges  to 

be  determined  by  the  Secretary  of  War  in  event  of  disagreement 
and  shall  further  legally  dedicate  or  cause  to  be  dedicated  to  pub- 
lic use  an  approach  to  the  wharves  of  said  harbor  from  the  nearest 
public  highway  of  ncH  less  than  forty  feet  in  width,  to  be  approved 
by  the  Secretary  of  War. 
Beaiifort,N.C.     Improving  liarbor  at  Beaufort,  North  Carolina :  Continuing  im-* 

provement,  ten  thousand  dollars. 
Charleston,     Improving  harbor  at  Charleston,  including  Sullivan  Island  and 
°-  ^'  Mount  Pleasant  Shore,  South  Carolina :  Continuing  improvement, 

Proviso.  two  hundred  and  twenty-five  thousand  dollars :  Provided,  That  con- 

Coutracts.       tracts  may  be  entered  into  by  the  Sv^'cretary  of  War  for  such  ma- 
•  torials  and  work  as  may  be  necessary  to  complete  the  present  project 
of  improvement,  to  be  paid  for  as  appropriations  may  from  time  to 
Limit.  time  be  made  by  law,  not  to  exceed  in  the  aggregate  one  million 

nine  hundred  and  fifty-three  thousand  dollars,  exclusive  of  the 
amount  herein  and  heretofore  appropriated. 
Georgetown,     Improving  harbor  at  Georgetown,  South  Carolina:  Completing 
^'  ^*  inaprovement,  twelve  thousand  dollars.  .  , 

Winyaw  Bay,     Improving  harbor  at  Winyaw  Bay,  South  Carolina:  Continuing 
^'  ^'  improvemL^nt,  one  hundri'd  thousand  dollars. 

BrunhW  ick,     Improving  harbor  at  Brunswick,  Gt?orgia :  Completing  improve- 
^*-  ment,  twenty-seven  thousand  five  hundred  dollars. 

Cumberland     Improving  Cumberland  Sound,  Georgia:  Continuing  improvo- 
Souud,  Ga.         ment,  one  hundred  and  seventy  thousand  dollars. 
Savannali,Ga.     Improving  harbor  at  Savannah,  Georgia:  Continuing  improve- 
ment, three  hundred  and  eighteen  thousand  seven  hundred  and 
Proviso.  f^f^y  dollars  :  Ptfrvithd,  Tliat  contracts  may  be  entered  into  by  the 

Contracts.       Secretary  of  War  for  such  materials  and  work  as  may  be  neeessary 
to  complete  the  present  project  of  improvement,  to  be  paid  for  as 
Limit.  appropriations  may  from  time  to  time  be  made  by  law,  not  to  ex- 

ceed in  the  aggregate  two  million  eight  hundred  and  thirty-one 
thousand  two  hundred  and  fifty  dollars,  exclusive  of  the  amount 
herein  and  heretofore  a])propriat3d. 
Darlen,  Qa.  Improving  harbor  at  Darieu,  Georgia :  Continuing  improvement, 

twenty-five  thousand  dollars. 
Apaiacbicola     Improving  harbor  at  Apalachicola  Bay  and  River,  Florida :  Gon- 
Bay  and  River,  tinning  improvement,  twenty  thousand  dollars. 

p'ensacola,     Improving  harbor  at  Peiisacola,  Florida:  Continuing  improve- 
Fla.  ment,  to  obtain  twenty-four  feet  of  water  by  dredging,  seventy-five 

thousand  dollars. 
Tampa    Bay,     Improving  harbor  at  Tampa  Bay,  Florida:  Completing  improve- 
^^^'  ment,  ten  thousand  dollars. 

Key West.Fla.     Improving  entrance  to  harbor  at  Key  West,  Florida :  Continuing 
improvement,  seventy-five  thousand  dollars. 
ti^*^Fi  ^^^"^'     Improving  harbor  at  Saint  Augustine,  Florida:  Completing im- 
i^®'  '  *•  provement,  ten  thousand  dollars.  / 

Mobile, Ala.        Improving  harbor  at  Mobile,  Alabama:    Continuing  improve- 
ment, two  hundred  and  twelve  thousand  five  hundred  dollars :  Pro- 
Proviso.  inded.  That  contracts  may  be  entered  into  by  the  Secretary  of  War 

Contracts.  for  such  materials  and  work  as  may  be  necessary  to  complete  the 
present  project  of  improvement,  to  be  paid  for  as  appropriations 
may  from  time  to  time  be  made  by  law,  not  to  exceed  in  the  ag- 
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Limit. 


Calcasieu 


grejjate  ono  million  one  hundred  and  eighty-ono  -thousand  three 
hundred  dollarB,  exclusive  of  the  amount  herein  and  heretofore  ap- 
propriated. 

Improving  mouth  and  passes  of  Calcasieu  River,  Louisiana:    c 
Continuing  improvement,  one  hundred  thousand  dollars,  of  which  '^ 
twenty  thousand  doUarn  or  so  much  thereof  as  may  bo  necessary, 
may,  in  the  discretion  of  the  Secretary  of  War,  be  used  on  the  in- 
ner bars. 

Improving  and  maintaining  ship  channel  in  Galveston  Bay,    Galveston 
Texas,  from  Bolivar  Channel  through  Morgan's  Cut  and  the  chan-  Bay,  Tex. 
nel  constructed  through  Morgan's  Point  to  the  San  Jacinto  River: 
Continuing  improvemi;nt,  forty  thousand  dollars. 

Improving  harbor  at  Sabine  Pass,  Texas:  Continuing  improve-     Sabine  Pass, 
ment,  threa  hundred  and  fift.t  thousand  dollars.  ^®*- 

Improving  channel  in  West  Cialve8t<m  Bay,  in  accordance  with    West  G^lves- 
plan  recommended  by  Major  Charles  J.  Allen,  Corps  of  Engineers,  ^^  "^y-  ^***- 
submitted  December  twelfth,  eighteen  hundred  and  ninety,  and 
printed  in  House  Executive   Document  Numbered  Twenty- two, 
Fifty-second  Congress,  first  session,  fifteen  thousand  dollars. 

Improving  harbor  at  Ashtabula,  Ohio:    Continuing  improve-    Ashtabula, 
ment,  seventy  thousand  dollars,  a  portion  of  which  may  be  used,  ^^^^o- 
in  the  discretion  of  the  Secretary  of  War,  in  removing  the  ledge 
of  rocks  on  the  west  side  of  the  river  channel  inside  the  mouth. 
The  Secretary  of  War,  is  hereby  authorized  to  grant  permission, 
under  such  regulations  and  orders  as  may  be  prescribed  by  him, 
to  the  Lake  Shore  and  Michigan  Southern  Railway  Company  to    Removal    of 
remove  so  much  of  the  easU^rly  Government  pier  at  the  port  of  1'*^^^  *^' P^*^'- 
Ashtabula  as,  in  his  judgment. |may  be  removed  without  detriment 
to  the  navigation  and  commerce  of  the  i)ort :  Provided,  That  said     Proviso. 
railway  company  shall,  at  its  own  cost  and  expense,  construct  a  pier    con.struction 
further  eastward  on  its  own  ground,  to  answer  the  purpose  of  the  of  new  pier, 
one  removed  ;  the  new  pier  to  bo  constructed  under  plans  to  bo  ap- 
proved by  the  Secretary  of  War.     And  the  space  between  where 
the  old  pier  was  and  the  new  pier  shall  be  dredged  to  a  depth  to 
be  prescribed  by  the  Secretary  of  War,  at  the  expense  of  said  corn- 
pan  v,  and  be  maintained  at  such  depth  by  said  company  ;  and  the 
Government  of  the  United  States  shall,  at  all  times,  have  the  use  ernment  ves- 
of  said  substituted  pier  for  its  own  vessels  free  of  cost  or  charges,  sfis. 

Improving  harbor  at  the  mouth  of  Black  River,  Ohio :  Continuing  ^^^^^   River, 
improvement,  twenty  thousand  dolhirs. 

Improving  harboratCieveland,Ohio :  Continuing  improvement,  q^j^®^®^*^**' 
ono  hundred  thousand  dollars. 

Improving  harbor  at  Fairport,  Ohio:  Continuing  improvement,     F  airport, 
thirty-five  thousand  dollars.  ^" 

Improving  harbor  at  Huron,  Ohio:  Continuing  improvement,     Huron, Ohio, 
fifteen  thousand  dollars. 

Improving  harbor  at  Sandusky,   Ohio:  Completing   improve-     Sandusky, 
ment,  forty-one  thousand  seven  hundred  and  twelve  dollars,  a  part  ""^*^" 
of  which  may  be  used,  in  the  discretion  of  the  Secretary  of  War, 
in  removing  shoal  at  outer  approach  to  harbor. 

Improving  harbor  at  Toledo— straight  channel  through  Maumee    Toledo,  Ohio. 
Bay— Ohio  :  Continuing  improvement,  two  hundred  thousand  dol- 
lars, a  part  of  which  may  be  used,  in  the  discretion  of  the  Secre- 
tary of  War,  in  removing  shoal  in  old  channel,  and  in  extending 
the  improvement  up  the  Maumoe  River. 

Improving  harbor  at  Vermillion,  Ohio:  For  repairs  and  dredg-    Vermiuion,  ^ 
ing,  two  thousand  doi^"^'^"^- 

Improving  Conneaut  Harbor,  Ohio  :   For  relocation  of  channel    Co nneaut, 
and  construction  q/  Tie^r  piers  (Schem©    S>  ^^  Engineers  report),  o»^^o- 
fortv  thousand  do]?    ^ 

Improving  La^fe'^^^t  'Port  Qu^,       Obio:  Continuing  Improve-    Port  Clinton, 
moiit\iexithous^^r^]li^rs.  of   ^?^^^'  ^o    tliousand  two  hundred  OMo. 
aollfivsaretohe^Ad^J^'^y^  ^^  oi  OarSarbor,  Ohio,  in    charieaRooso 

fuU  fiSLi\»f&o.timn  M:A  ^'^ "^^^  li^r^aL^  f  ^       .  ^x.^  uar»A  'hftajch  ad-    Payment  to 


full  satisf&ctm  /{/^,  ^.,  necosc  ^  ItoO-*^^"-'^Tx  ol  the  sand  beiwjli  ad- 
join in^  riie/VoJ^^/t/io  y^^'^^Zr^^^^nt^  port  Clinton  Har- 
bor, &8  recoaojf,'  J  ,1  0\     ^      ^^^t  ^  r  ttr>^  ^^  V  and  in  compliance 


¥'  "  "  V^^ 


■r 
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Vol.  34,  p.  314    "An 'act  making  appropriations  for  the  construction,  repair,  and 

preservation  of  certain  public  works  on  rivers  and  harbors,  and 

for  other  purposes,"  approved  August  fifth,  eighteen  hundred  and 

eighty-six. 

MlchiganCity,     Improving  outer  harbor  at  Michigan  City,  Indiana :  Continuing 

lud.  improvoment,  thirty  thousand  dollars. 

Improving  inner  harbor  at  Michigan  City,  Indiana:  Completing 
improvement,  fifteen  thousand  dollars. 
CalTimetkili.        Improving  Calumet  Harbor,  Illinois :  For  maintenance  of  exist- 
ing works,  fifteen  thousand  dollars. 
Chicago,  111.        Improving  harhor  at  Chicago,  Illinois :  Completing  improve- 
ment, seventy- two  thousand  dollars ;  and  the  engineer  in  charge 
of  the  harbor  is  directed,  in  his  next  report,  to  submit  what,  if 
any,  improvement  should  be/nade  by  the  Government  in  Chicago 
River,  and  the  cost  of  same. 
Waukegan,     Improving  harbor  at  Waukegan ,  Illinois :  Continuing  impro ve- 
^^*-  ment,  twenty-five  thousand  dollars. 

Charlevoix,     Improving  harbor  at  Charlevoix  and  entrance  to  Pine  Liake, 
^^^^  Michigan :  Continuing  improvement,  ten  thousand  dollars. 

Frankfort,     Improving  harbor  at  Frankfort,  Michigan  :  Continuing  improvo- 
Mlch-  ment  and  repairs,  ten  thousand  dollars. 

Grand  Haven,     Improving  harbor  at  Grand  Haven,  Michigan:  Continuing  im- 
^*^^-  prove  ment,  ninety  thousand  dollars. 

Grand  MaralB,     Improving  harbor  of  refuge  at  Grand  Marais,  Michigan :  Con- 
Ml^^-  tinning  improvement,  thirty  thousand  dollars. 

Manistee,     Improving  harbor  at  Manistee,  Michigan :  Continuing  improve- 
Mich.  ment  and  for  repairs,  fiity  thousand  dollars :  Provided,  That  no 

Proviso.  part  of  this  sum  shall  be  used  in  aid  of  the  inner  navigation  until 

Protection  of  the  city  authorities,  or  private  owners,  have  taken  proper  steps  to 
*  prevent  erosion  of  the  banks  and  the  washing  of  silt  into  the  bed 

of  the  river. 
Holland,  Mich.     Improving  harbor  at  Holland  (Black  Lake),  Michigan:  Contin- 
uing improvement,  five  thousand  dollars. 
Monroe, Mich.     Improving  harbor  at  Monroe,  Michigan:  Continuing  improve- 
ment and  maintenance,  ten  thousand  dollars. 
M  uskegon,     Improving  harbor  atMuskegon,  Michigan:  Continuing  improve- 
^^^^-  ment,  seventy-five  thousand  dollars. 

Onto  n  a  g  o  n.     Improving  harbor  at  Ontonagon,  Michigan:  Continuing  improve- 
Mich.  ment,  twenty  thousand  dollars. 

M^h^*^*^''     Improving  hai»bor  at  Pentwater,  Michigan:    Continuing  im- 
provement, five  thousand  dollars. 
Sand    Beach,     Improving  harbor  of  refuge  at  Sand  Beach,  Michigan:  For  re- 
M^^^*  pairs,  custody,  control  of  harbor,  dredging  and  beginning  construc- 

tion of  permanent  superstructure,  one  hundred  and  fifty  thousand 
dollars. 
Saint  Joseph,     Improving  harbor  at  Saint  Joseph,  including  Benton  Harbor 
^^<^^'  Canal,  Michigan:  Continuing  improvement,  sixty  thousand  dol- 

lars, of  which  one  thousand  dollars  may  be  expended  on  the  Saint 
Joseph  River,  in  the  discretion  of  the  Secretary  of  War.  The 
Use  of  dam.  Cincmnati,  Wabash  and  Michigan  Railroad  Company,  owners  of 
the  lands  abutting  on  the  north  side  of  Saint  Joseph  River  and 
harbor,  shall  have  the  right  to  load  and  unload  freight  over  the 
east  three  hundred  feet  of  the  wing  dam  or  wall  constructed  at  the 
entrance  to  Benton  Harbor  Canal,  in  the  harbor  at  Saint  Joseph, 
Michigan,  under  such  regulations  and  orders  as  may  be  approved 
by  the  Secretary  of  War;  said  right  to  be  at  any  time  revocable 
by  him  or  Congress,  after  twenty  days'  notice  to  said,  company; 
and  in  consideration  thereof  the  said  railroad  company  shall,  at 
their  own  proper  cost  and  expense,  rebuild,  repair,  renew,  and 
protect  the  said  three,  hundred  feet  of  wing  dam;  all  such  rebuild- 
ing, repairs,  and  renewals  to  be  done  under  the  direction  of  the 
Chief  of  Engineers  of  the  United  States  Army. 
South  Haven,  Improving  harbor  at  South  Haven,  Michigan:  Continuing  im- 
Mich.  provement  ton  thousand  dollars. 

White   Lake,     Improving  harbor  at  Whito  Lake,  Michigan:  Continuing  im- 
Mich.  provement,  five  thousand  dollars. 
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Improving    harbor  at  Marquette,   Michigan:  Continuing  im-    Marquette, 
provement,  eig-hty  thousand  dollars. 

Improving  harhor  at  Ludington,  Michigan:    Continuing  im-    Ludington, 
provemcnts,  five  thousand  dollars.  ,  micIl 

Improving  harbor  at  Potosky,  Michigan  :  Continuing  improve-  ...^  ®  t  o  s  k  y , 
ment,  twenty  thousand  dollars,  which  amount,  toarether  with  the  *^^^'^- 
sum  appropriated  for  this  harbor  in  the  act  of  September  nine-    voL20»p.4S3. 
teonth,  eighteen  hundred  and  ninety,  shall  be  used  in  the  improve- 
ment of  the  harbor  according  to  the  plans  for  the  smaller  of  the 
two  projects  submitted  in  the  report  of  December  twenty-first, 
eighteen  hundred  and  eighty-nine,  and  printed  in  the  annual  re- 
port for  eighteen  hundred  and  ninety,  pages  twenty-six  hundred 
and  seventy-four  and  twenty-six  hundred  and  seventy-live. 

Improving  harbor  at  Saiigatuck,  Michigan :  Continuing  improve-  ji^^^*^**'*^^ 
ment,  five  thousand  dollars.  '       .     s 

Improving  harbor  at  Ahnapee,Wisconsin :  Continuing  improve-    A3mapee,Wl8. 
ment,  seven  thousand  dollars. 

Improving  harbor  at  Green  Bay,  Wisconsin,  twenty-five  thou-^ij'®®^  Bay, 
sand  dollars,  to  be  expended  on  the  existing  project  and  in  secur- 
ing a  sixteen-foot  channel,  in  accordance  with  the  recommendation 
of  Major  James  F.  Gregory,  Corps  of  Engineers,  submitted  under 
date  of  February  twelfth,  eighteen  hundred  and  ninety-two ;  Pro-    Proviso, 
tided,  That  five  thousand  dollars  of  said  sum  may,  in  the  discretion 
of  the  Secretary  of  War,  be  expended  on  the  Fox  River,  below  De    Fox  River. 
Pere,  Wisconsin. 

Improving  harbor  at  Kenosha,  Wisconsin :  Continuing  improve-    Kenosha, Wis. 
ment,  fifteen  thousand  dollars,  not  exceeding  two  thousand  five 
hundred  dollars  of  which  may  be  expended  in  dredging  the  inner 
harbor. 

Improving  harbor  at  Kewaunee,  Wisconsin :  Continuing  improve-  ^^  ewau  nee, 
ment,  thirty  thousand  dollars. 

Imprbving  harbor  at  Manitowoc,  Wisconsin:   Continuing  im-^^*^^**^^*^^ 
pi'ovement,  and  maintenance,  twenty-eight  thousand  dollars. 

Improving  harbor  of  refuge  at  Milwaukee,  Wisconsin :  Continu-  ^^^^'^*^^®®» 
ing  improvement,  seventy-five  thousand  dollars. 

Improving  harbor  at  Milwaukee,  Wisconsin:  Completing  im-,rMilwaukee, 
provement,  fourteen  thousand  dollars. 

Improving  harbor  at  PoVt  Washington,  Wisconsin :  Completing    ^Si^^w?^^' 
inaprovement,  six  thousand  five  hundred  dollars.  ington,wi8. 

Improving  harbor  at  Racine,  Wisconsin :  Continuing  improve-    R*^*'^®'  ^^*-  . 
ment,  twenty-five  thousand  dollars. 

Improving  harbor  at  Superior  Bay  and  Saint  Louis  Bay,  Wiscon-  gfJnt  ifotSs 
sin :  Continuing  improvement,  seventy  thousand  dollars,  a  portion  bays,  Wis. 
of  which  may,  in  the  discretion  of  the  Secretary  of  War,  be  used 
in  dredging  m  Superior  Bay  along  the  dock  line  between  the  Que- 
bec Channel  and  the  main  channel  opposite  the  base  of  Connor's 
Point. 

Improving  harbor  at  Sheboygan,  Wisconsin:  Continuing  im- ^^g    °°5^*^*^» 
provement,  twenty-five  thousand  dollars.  " 

Improving  harbor  at  Ashland,  Wisconsin :  Continuing  improve-    Aahiana,  Wla. 
ment,  forty-five  thousand  dollars.  _.        Rivers 

Improving  harbor  at  Two  Rivers,  Wisconsin :  Continuing  im-  -^iB.  * 

provement,  three  thousand  dollars.  *        « Bav 

Improving  harbor  of  refuge  at  Sturgeon  Bay  Canal,  Wisconsin :  canS^^s. 
For  maintenance  of  channel  and  piers,  five  thousand  dollars.  ^.    *       ' 

Improving  harbor  at  Oconto,  Wisconsin ;  To  maintain  works,    ^o^^'  ^    • 
three  thousand  dollars.  d  i  th  Minn 

Improving  harbor  at  Duluth ,  Minnesota,  including  repairs  to  the      ^^    ' 
canal,  piers,  the  channel  on  the  nortli  shore  ot  Saint  "Louis  Bay, 
and  the  Saint  Lo^y    Tiivevy  one  liundred  and  t\venty-tive  thousand 
dollars,  of  whiclx  f^^.y^nve  thousaTA.1  dollars,  or  somucli  thereof  as 
may  be  Decess4r..^a^^ ,  b©  use^  ^^^^.r^  aiacreiionot  ttie  Secretary 
of  War,  in  the  r,f,  tP^£i  of  Sair^V^?  ^^P  1R  Ivet  above  Grassy  Point. 


which 


'i^^hir^L  tho  ou*r^^cbv^'^^«r«^TahVpoltti©gifo^^?o^  occupied 
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bor,  with  the  view  of  determining  whether  the  g^rant  and  convey- 
ance made  by  the  city  of  Duluth,  dated  January  ninth,  eighteen 
hundred  and  eighty-eight,  to  the  United  States,  and  accepted  by 
Vol.  25,  p.  407.  t^G  United  States  in  the  rivet*  and  harbor  act  of  August  eleventh, 
eighteen  hundred  and  eighty-eight,  covers  the  same  in  full,  and 
make  report  thereof  to  Congress,  and  should  it  appear  that  a  por- 
tion of  the  ground  on  which  is  located  said  canal,  canal  entranoes, 
and  piers  has  not  yet  been  vested  in  the  United  States,  to  make 
such  recommendations  as  may  be  necessary  to  the  end  that  all  the 
ground  pertaining  to  said  canal,  canal  entrances,  and  piers  may 
become  the  property  of  the  United  States. 
Grand  Marais,     Improving  harbor  at  Grand  Marais,  Minnesota:  Continuing  im- 
Minn.  ppovement,  ten  thousand  dollars. 

Agate    Bay,      Improving  harbor  at  Agate  Bay,  Minnesota:  Continuing  im- 
Minn.  provement,  thirty  thousand  dollars. 

H  umb  oi  d  t ,  Improving  harbor  and  bay  at  Humboldt,  California:  Continuing 
Cai.  improvement,  one  hundred  and  fifty  thousand  dollars :  Provided^ 

FrovUo,  That  contracts  may  be  entered  into  by  the  Secretary  of  War  for  such 

materials  and  work  as  may  be  necessary  to  complete  thb  present  pro- 
Contracts,       ject  of  improvement,  to  be  paid  for  as  appropriations  may  from  time 
to  time  be  made  by  law,  not  to  exceed  in  the  aggregate  one  million 
Limit.  five  hundred  and  sixty-five  thousand  one  hundred  and  fifteen  dol- 

lars, exclusive  of  the  amount  herein  and  heretofore  appropriatcKi. 
Oakland,  Cal.     Improving  harbor  at  Oakland,  €falifomia:  Continuing  improve- 
ment, one  hundred  and  fifty  thousand  dollars. 
.  Wilmington,     Improving  harbor  at  Wilmington,  California:  Completing  iln- 
^*^*  provement,  fifty-one  thousand  dollars. 

San  Diego,  Cal.     Improving  harbor  at  San  Diego,  California:  Continuing  improve- 
ment, fifty  thousand  dollars. 
San     Luis     Improving  harbor  at  San  Luis  Obispo,  California:  Continuing 
Obispo,  Cal.       inaprovement,  thirty  thousand  dollars. 

The  Secretary  of  War  is  hereby  authorized  and  directed  to  ap- 
Examination  point  a  board  of  five  engineer  officers  of  the  United  States  Army, 
hM-bor^iim^F?)^  whose  duty  it  shall  be  to  make  a  careful  and  critical  examination 
dro  or  Santa  ^or  ^  proposed  deep-water  harbor  at  San  Pedro  or  Santa  Monica 
Monica,  CaL,  to  bays,  and  to  report  as  to  which  is  the  more  eligible  location  for 
be  made.  such  harbor  in  depth,  width,  and  capacity  to  accommodate  the  lar- 

gest ocean-going  vessils  and  the  commercial  and  naval  necessities 
of  the  country,  together  with  an  estimate  of  the  cost.    Said  board 
Report.  of  engineers  shall  report  the  result  of  its  investigations  to  the  Sec- 

retary of  War  on  or  before  the  first  of  November,  eighteenhun- 
dred  and  ninety-two;  and  ten  thousand  dollars,  or  so  much  thereof 
as  may  be  necessary,  are  hereby  appropriated  for  said  purpose. 
Coos    Bay,     Improving  entrance  and  harbor  at  Coos  Bay,  Oregon :  Continu- 
Oregon.  jj^^  improvement,  two  hundred  and  ten  thousand  dollars. 

YaqulnaBay,  improving  harbor  at  Yaquina  Bay,  Oregon:  Continuing  im- 
Oregon.  '  provement,  eighty-five  thousand  dollars. 

Tillamook"  Improving  Tillamook  Bay,  Oregon,  fifteen  thousand  dollars. 

§ray?*^*^Har-     Improving  Grays  Harbor  and  Chchalis  River,  Washington,  fifty 

bor,     Chehalls  thousand  dollars. 
River,  Wash. 
O  1  ympla,     Improving  Olympia  Harbor,  Washington,  thirty-five  thousand 

Bagaduce  Improving  Bagaduce  River,  Maine :  Continuing  improvements, 
River,  Me.  five  thousand  dollars. 

Kennebec  Improving  Kennebec  River,  Maine :  Continuing  improvement. 
River,  Me.  q^q  hundred  thousand  dollars,  of  which  not  exceeding  five  thou- 
sand dollars  may,  in  the  discretion  of  the  Secretary  of  War,  be 
expended  between  the  cities  of  Augusta  and  Waterville. 

Narraguagus  Improving  Narraguagus  River,  Maine :  Continuing  improve- 
River.Me.  ment,  seven  thousand  five  hundred  dollars. 

Penobscot  Improving  Penobscot  River,  Maine:  Continuing  improvement, 
River,  Me.  forty  thousand  dollars. 

Saco  River,  Improving  Saco  River,  Maine,  including  breakwater :  Continu- 
Me.  ingr  improvement,  twenty-five  thousand  dollars. 

Harraseeket  Improving  Harraseeket  River,  Maine:  Completing  improve- 
River,  Me.         ment,  sixteen  thousand  dollars. 
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Improving  Bellamy  River,  New  Hampshire  :  Continuing  im-  B  ®  ^  S  ™  ^ 
prove  men  t,  Seven  thousand  five  hundred  dollars.  Kiver,  n.  h. 

Improving  Cocheco  River,  New  Hampshire:  Continuing  im-  C^heco  Rlv- 
provement,  fifteen  thousand  dollars.  ®^»  ^* "' 

Improving  Otter  Creek,  Vermont :  Completing  improvement,  Otter  Creek, 
ten  thousand  dollars.  "^* 

Improving  Powow  River,  Massachusetts:  Continuing  improve-  Po^o^^^®'. 
ment,  four  thousand  dollars.  Mass. 

Improving  Taunton  River,  Massachusetts :  Completing  im-  T  a  u  n  ton 
provement,  S3ven  thousand  dollars.  Z^*  Mas?. 

Improving  Merrimac  River,  Massachusetts:   Completing  ini- jy!*g"5.'^jj^™*° 
provement,  one  thousand  five  hundred  dollars :  Provided,  That  the    Proviso. 
amount  appropriated  in  act  of  September  nineteenth,  eighteen    Reapproprla- 
hundred  and  ninety,  for  improving  Merrimac  River  at  Mitchell's    y^j  gg^p. 435 
Falls,  may  be  applied  to  the  general  improvement  of  the  river  in 
the  discretion  of  the  Secretary  of  War. 

Improving  Ipswioh  River,  Massachusetts :  Continuing  improve-  Ips^ch  River, 
ment,  two  thousand  five  hundred  dollars.  ^* 

Improving  Weymouth  River,  Massachusetts:  Continuing  im-uj^gj^jj^^*^ 
provement,  ten  thousand  dollars.  m   *    t 

Improving  Mystic  and  Maiden  rivers,  Massachusetts,  ten  thou-  MaJJen'  rlver^ 
sand  dollars.  Mass.  * 

Improving  Essex  River,  Massachusetts,  five  thousand  dollars.        Essex  River, 

Improving  Pawtucket  River,  Rhode  Island:  Continuing  im-  Paw  tucket 
provement,  thirty-five  thousand  dollars.  River,  R,  L 

Improving  Providence  River  and  Narragansett  Bay,  Rhode  oF^^^^^^^^ 
Island :  Contlnuinfi:  improvement,  fifty  thousand  dollars.  r^anMtt  Bay 

ILI. 

Improving  Green  Jacket  Shoal,  Providence  River,  Rhode  Island :  cv^^r^^**'*^®* 
Continuing  improvement,  ten  thousand  dollars.  ft»iioai,  r.  i.    ^ 

Improving  Pawcatuck  River,  Rhode  Island:  Completing  ini- jJ**^^*'^^^ 
provement,  three  thousand  eight  hundred  dollars.   ,  iaver,  k.  i. 

Improving  Connecticut  River  below  Hartford,  Connecticut :  Con-  Connec  t  icu  t 
tinning  improvement,  twenty  thousand  dollars.  ^®''  *^^"^ 

Improving  Housatonic  River, Connecticut :  Continuing  improve-  Housa tonic 
ment,  twenty  thousand  dollars.  *"^^''  ^^• 

Improving  Thames  River,  Connecticut:  Continuing  improve- ^^"*®8^*^«r, 
ment,  thirty  thousand  dollars,  of  which  ten  thousand  dollars  may,  '^'"^ 
in  the  discretion  of  the  Secretary  of  War,  be  applied  for  improve- 
ment in  that  portion  of  New  London  Harbor  known  as  Shaw's  Cove. 

Improving  Mystic  River,  Connecticut :  Continuing  improvement.  Mystic  River, 
ten  thousand  dollars.  Conn. 

Improving  Saugatuck  River,  Connecticut:  seven  thousand  dol- j^j^^^S**^^^ 
lars  6)  be  expended  in  the  improvement  of  the  natural  channel.  *     ^^' 

Improving  Hudson  River,  New  York,  by  extension  of  project  of    HudsonRlver. 
improvement  adopted  in  eighteen  hundrea  and  sixty-seven,  so  as 
to  provide  for  a  channel  twelve  feet  deep  and  four  hundred  feet 
wide  from  Coxsackie  to  the  foot  of  Broadway,  Troy,  and  thence  ,^^^»ckie  to 
twelve  feet  deep  and  three  hundred  feet  wide  to  the  State  dam  at     ®^   *™' 
Troy,  one  hundred  and  eighty-seven  thousand  five  hundred  dollars : 
Provided,  That  contracts  may  be  entered  into  by  the  Secretary  of    ^oviso. 
War  for  such  materials  and  work  as  may  be  necessary  to  carry  out    ^^^^^^^acts. 
the  plan  recommended  by  Board  of  Engineers,  United  States  Army, 
dated  October  first,  eighteen  hundred  and  ninety -one,  and  printed 
in- House  Executive  Document  Numbered  Twenty-three,  Fifty- 
second  Congress,  first  session,  for  the  improvement  of  the  Hudson 
River,  as  above  stated,  to  be  paid  for  as  appropriations  may  from 
time  to  time  be  made  by  law,  not  to  exceed  in  the  aggregate  two    Limit, 
million  two  hundred  ^jjd  sixty  thousand  lour  hundred  and  six  dol- 
lars, exclusive  0/  fcj    Aznount^erfiin  and  heretofore  appropriated. 

Improving iSTejviQ^    CVe«»kand  RaV,  ISfeviYork:  Continuing  im-    Newt  own 
provement,  thirfy'^W  tixOusa^M^^^^  ^t  ^'"'^  ^^ 

ImprovinjHa^)  V^.^^r,  ^J^^^^^^ZL  :  Continuing  improvement,    Harlem  River, 


P^  'H(^' 


/ 
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Browns  Creek,  Improving  Brown's  Crock,  Sayvillo,  Long  Island,  New  York  : 
N.  Y.  Continuing  improvemt*nt,  five  thousand  dollars. 

Great  Chazy  Improving  Great  Chazy  River,  New  York  :  Continuing  irapro  ve- 
Hiver,  N.  Y.       ment,  five  thousand  dollar^. 

Lake  Cham- '  Improving  narrows  at  Lake  Champlain,  New  York:  To  complete 
plain  Narrows,  improvement,  eighteen  thousand  five  hundred  dollars. 

Saint  Law-  Improving  shoal  between  Sister  Islands  and  Gross-Over  Light, 
rence  River,  N.  Saint  Lawrence  River,  New  York :  Continuing  improvement,  ton 
^-  thousand  dollars. 

Patchogue  Improving  Patchogue  River,  New  York:  Continuing  improve- 
River,  N.  Y.       ment,  eight  thousand  dollars. 

Niagara  River,     Improving  Niagara  River,  from  Tonawanda  to  Port  Day,  JvTew 
N.  Y.  *  York,  to  secure  channel  eight  feet  deep  at  mean  lake  level,  twenty 

thousand  dollars. 

PassalcRiver,  Improving  Passaic  River,  New  Jersey :  Continuing  iraprove- 
N.  J.  ment,  forty-five  thousand  dollars. 

Rarltan  River,  Improving  Raritan  River,  New  Jersey :  Continuing  improve- 
N.  J.  ment,  forty  thousand  dollars. 

Shrewsbury  Improving  Shrewsbury  River,  New  Jersey:  Continuing  ina- 
River,  N.  J.        provement,  ten  thousand  dollars. 

South  River,  Improving  South  River,  New  Jersey :  Continuing  improvement, 
N.  J.  seven  thousand  dollars. 

AUowayCreek,  Improving  Alloway  Creek,  New  Jersey :  Continuing  improve- 
N.  J.  ment,  three  thousand  dollars. 

Elizabeth  Improving  Elizab ^th  River,  New  Jersey :  Continuing  improve- 
River,  N.  J.        ment,  five  thou^^and  dollars. 

Mattawan  Improving  Mattawan  Creek,  New  Jersey  :  Completing improve- 
Creek,  N.  J.        ment,  nine  thousand  six  hundred  and  twenty  dollars. 

P  *  '^5  V  *  ^  Improving  Rancocas  River,  New  Jersey  :  Continuing  improve- 
Kiver,  IN.  J.        j^Qj^i^  fiye  thousand  dollars. 

^^cf^mSum     InipJ'oviiiJ?  Shoal  Harbor  and  Compton  Creek,  New  Jersey : 
Creek.^N.  J.        Gontmuing  improvement,  three  thousand  dollars. 
Goshon Creek,     Improving  Goshen  Creek,  New  Jersey,  three  thousand  dollars. 

Saiem  River,  Improving  Salem  River,  New  Jersey,  two  thousand  five  hun- 
N.  J-  dred  dollars,  to  be  expended  above  the  canal. 

Allegheny  Improving  Allegheny  River,  Pennsylvania:  Continuing  im- 
River,  Pa.  provement,  twenty-five  thousand  dollars. 

Schuylkill  Improving  Schuylkill  River,  Pennsylvania:  Completing  im- 
River,  Pa.  provement,  forty-six  thousand  two  hundred  and  fifty  dollars. 

Delaware  Improving  Delaware  River  from  Trenton  to  its  mouth,  Penn- 
Rlver,  Pa.  and  gylvania  and  New  Jersey :  Continuing  improvement,  fifty  thousand 
^*  "'•  dollars. 

^®Tfi  ^^J*^^  For  continuing  construction  of  dam  at  Herr's  Island,  Allegheny 
R?^rfpaf    ""^  River,  Pennsylvania,  forty  thousand  dollars. 

AppoQuinl-  Improving  Appoquinimink  River,  Delaware:  Continuing  im- 
mlnkRlver,Dei.  provement,  five  thousand  dollars. 

SmymaRiver,  Improving  Smyrna  River,  Delaware :  Continuing  improvement, 
Del.  threo  thousand  dollars. 

MurderklU  Improving  Murderkill  River,  Delaware;  seven  thousand  dol- 
River,  DeL  lars. 

Broad  Creek  Improving  Broad  Creek  River,  Delaware,  five  thousand  dol- 
Rlver,Del.  j^rs. 

Mispiilion     Improving  Mispillion  River,  Delaware,  according  to  project 

Fiver,  Del.         recommended  by  William  F.  Smith,  United  States  agent,  in  his 

letter  of  November  fifth,  eighteen  hundred  and  ninety-one,  to  the 

Chief  of  Engineers,  United  States  Army,  twelve  thousand  dollars. 

Inland  water-     Improving  the  inland  water  way  from  Chincoteague  Bay,  Vir- 

aal'  (?h  l^ncfo^  gillie,  to  Delaware  Bay  at  or  near  Tjewcs,  to  be  used  from  Delaware 

league  bays.       ^^^y  to  Indian  River :  Continuing  improvement,  twenty-five  thou- 

Proviso.  sand  dollars :  Provided^  That  no  part  of  this  appropriation  shall  be 

Right  of  way.  expended  until  the  right  of  way  is  secured  without  cost  to  the  United 

States. 
Chop  tank     Improving  Choptank  River,  Maryland:   Continuing  improve- 
River,  Md.  ment,  throe  thousand  dollars, 

Susquehanna     Improving  Susquehanna  River,  Maryland  and  Pennsylvania: 
River,  Md.  and  Continuing  improvement,  four  thousand  dollars,  to  be  expended 
above  Havre  de  Grace. 
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Improving:  Chester  Rivor,  Maryland:  Continuing  improvement    ChesterRlver, 
throe  thousand  dollars. 

Improving"  Elk  lUver,  Maryland :  Continuing  improvement,  five    EikRiver.Md. 
thousand  dollars. 

Improving  Mauokin  River,  Maryland :  Continuing  improvement,    M  a  n  o  k  l  n 
seven  thoueand  five  hundred  dollars.  River,  Md. 

Improving  Northeast  River,  Maryland:  Completing  improve-    No rtheaat 
ment,  two  thousand  six  hundred  and  forty  dollars.  Kiver.Md. 

Improving  Wicomico  River,  Maryland:  Continuing  improvement,  ^^j.^^^  ^  ^  ® 
six  thousand  five  hundred  dollars.  ' 

Improving  Patapsco  River,  Baltimore  Harbor,  Maryland:  For  Pa  taps  co 
dredging  a  channel  one  hundred  and  fifty  feet  wide  at  bottom  and  timore  HarSnr." 
of  a  depth  of  twenty-seven  leet  mean  low  water  from  the  main  ship 
channel  to  Curtis  Bay,  in  accordance  with  recommendation  of  Colo- 
nel William  P.  Craighill,  Corps  of  Engineers,  submitted  December 
thirteenth,  eighteen  hundi*ed  and  ninety,  twenty-eight  thousand 
dollars. 

Improving  Warwick  River,  Maryland :  In  accordance  with  rec-    W  a  r  w  1  c  k 
ommendation  of  United  States  Agent  W.  F.  Smith,  submitted  "^v®'"' ^^• 
August  seventeenth,  eighteen  himdred  and  ninety-one,  six  thou- 
sand dollars.  '     • 

Improving  Latrappe  River,  Maryland,  in  accordance  with  rec-    Latrappe 
ommendation  of  United  States  Agent  W.  F.  Smith,  submitted  July  River,  Md. 
thirtieth,  eighteen  hundred  and  ninety-one,  two  thousand  five  hun- 
dred dollars. 

Improving  Potomac  River,  Washington,  District  of  Columbia:    ^  o  jj*p™*® 
Continuing  improvement,  two  hundred  thousand  dollars.  Kiver,  u.  o. 

Improving  Appomattox  River,  Virginia:  Completing  improve- ^ppomatt ox 
ment,  fifteen  thousand  and  eighty  dollars.  ^^^'     ' 

Improving  Nansemond  River,  Virginia:  Continuing  improve-    Nans  em  on  d 
ment,  ten  thousand  dollars.  ^^®'^'  ^*- 

Improving  Chickahominy  River,  Virginia :  Completing  improve-    Chlckahom- 
ment,  five  thousand  dollars.  ^^  f  ^^®'''  ^*- 

Improving  James  River,  Virginia :  Continuing  improvement,    James  River, 
two  hundred  thousand  dollars.  *" 

Im  proving  Mattaponi  River ,  Virginia :  Continuing  improvement,    M  a  1 1  a  p  o  n  1 
four  thousand  dollars,  of  which  one  thousand  five  hundred  dollars  '"^er,  va. 
shall  be  expended  between  Aylett's  and  Guinea's  bridges. 

Improving  Nomlni  Creek,  Virginia :  Continuing  improvement,     N  o  m  1  n  1 
ten  thousand  dollars.  ^^^^'  ^^' 

Improving  Pamunkey  River,   Virginia:  Continuing  improve-    pa™ "^l^«y 
ment,  three  thousand  dollars.  mver,  \a. 

Improving  Rappahannock  River,  Virginia :  Continuing  improve-    ^  *RP  *^  *  ^ ' 
ment,  twenty  tthousand  dollars.  ^^*  ^^^'®^'  ^*- 

Improving  Urbanna  Creek,  Virginia :  Continuing  improvement,  -.  ^.'  b  a  n  n  a 
three  thousand  dollars.  Creek,  va. 

Improving  York  River,  Virginia:   Continuing  improvement,    York    River- 
thirty-five  thousand  dollars.  ^*" 

Improving  Aquia  Creek,  Virginia:  Continuing  improvement,    -\quia  Creek,  - 
five  thousand  dollars.  ^^*' 

Improving  Occoquan  Creek,  Virginia:   Continuing   improve- ^^^j^^y^^*^ 
ment,  five  thousand  dollars.  ' 

Improving  Ix)wer  Machodoo  Creek,  Virginia,  three  thousand  d^^creek^^a^ 
dollars.  ' 

Improving  Elk  River,  West  Virginia,  two  thousand  five  hun- ^^^  ^^^®*'' '^• 
dred  dollars. 

Improving  Great  Kanawha  River,  West  Virginia;  continuing    Great   Ka^- 
improvement,  two  hundred  and  twenty-five  thousand  dollars:  P^'O-yl*      ^®'' 
vidcd,  That  con  tr^^*^  may  ba  entered  into  \)y  the  Secretary  of  War    provUo. 
for  such  material   ^  j  wotVl  as  xnjiv  be  necessary  to  complete  the    Contracts, 
revised  project  q*  .^rovemeut  nf  W^^^-^V  ^^S^^^^  eighteen  hun- 


Irom 
one    Limit. 


Gnyandotte, 
River,  W.Va. 
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GatUey  River,  Improvin«:  Gaiiley  River,  West  Virginia :  CJontinuing  improve- 
W.  Va,  ment,  three  thousand  dollars. 

Monongahela  Improving  Monongahela  Kiver,  West  Virginia :  Continuing  im- 
River»W.  Va.     provement,  twenty- live  thousand  dollars,  for  beginning  work  on 

lock  and. dam  number  ten. 

Water     way,     Improving  inland  water  way  between  Beaufort  HarBor  and  New 

Beaufort  to  River,  North  Carolina:  Continuing  improvement,  ten  thousand 
NewRlverr.N.C^Qjl^j.^^ 

Lockwoods  Improving  Lockwoods  Folly  River,  North  Carolina :  Continuing" 
Fo^ly    River,  improvement,  three  thousand  dollars. 

North  East  Iniproving  North  East  (Cap3  Fear)  River,  North  Carolina :  Con- 
SiverV^^**^^  tinuing  improvement,  five  thousand  dollars. 

Ocracoke'  In-  Improvipg  Ocracoke  Inlet,  North  Carolina:  Continuing  im- 
let,  N.  c.  provement,  fifteen  thousand  dollars. 

Pasquotank  Improving  Pasquotank  River,  North  Carolina :  continuing  im- 
River,  N.  c.  -     provement,  three  thousand  dollars. 

Cape  Pear  Improving  Cape  Fear  River,  North  Carolina,  above  Wilming- 
River,  N.  c.        ^j^ .  Continuing  improvement,  fifteen  thousand  dollars. 

Improving  Cape  Fear  River,  North  Carolina,  at  and  below  Wil- 
mington :  Continuing  improvement,  two  hundred  thousand  dollars. 

Contentnia  Improving  Contentnia  Creek,  North  Carolina:  Continuing  im- 
Creek,  N.  c.       provement,  seven  thousand  dollars. 

Neuse  River.  Improving  Neusa  River,  Nprth  Carolina :  Continuing  improve- 
N.  C.  ment,  fifteen  thousand  dollars. 

New  River,  Improving  New  River,  North  Carolina:  Continuing  improve- 
N.  C-  ment,  five  thousand  dollars. 

Pamlico  and  Improving  Pamlico  and  Tar  Rivers,  North  Carolina :  Continuing 
Tar  Rivers, N.C.  improvement,  ten  thousand  dollars. 

Roanoke  Rlv-  Improving  Roanoke  River,  North  Carolina :  Continuing  im- 
er,  N.  C.  provement,  fifty  thousand  dollars. 

Trent  River,  Improving  Trent  River,  North  Carolina :  Continuing  improve- 
N.  c.  ment,  five  thousand  dollars. 

Yadkin  River,  Improving  Yadkin  River,  North  Carolina :  Completing  improve- 
N.  O.  ment,  five  thousand  dollars. 

Lumber  Riv-     Improving  Lumber  River,  North  and  South  Carolina  :  Contin- 

er,  N.C.  and  s.  uing  improvement,  five  thousand  dollars, 
o. 

pishingCreek,  Improving  Fishing  Creek,  North  Carolina :  Continuing  im- 
N.  c.  provement,  five  thousand  dollars,  and  a  former  appropriation  of 

vol.  26,  p.  441 .  ^j^  thousand  doUai's,  together  with  this,  may  be  expended  whenerer 
draws  are  provided  in  such  bridges  as  are,  In  the  opinion  of  tlie 
engineer  in  charge,  unreasonable  obstructions  to  navigation. 

Block  River,  Improving  Block  River,  North  Carolina :  Continuing  improve- 
N-  C-  ment,  ten  thousand  dollars. 

Water  way,  Improving  inland  water  route  from  Norfolk  Harbor,  Virginia, 
Norfolk,  V a. ,  ^  Albemarle  Sound,  North  Carolina,  through  Currituck  Sound : 
Sound,  N.  c.      Continuing  improvement,  nine  thousand  dollars. 

Edlsto  River,  Improving  Edisto  River,  South  Carolina :  Completing  improve- 
S-  C-  ment,  seven  thousand  three  hundred  and  eighty-five  dollars. 

Great  Peedee  Improving  Great  Peedee.  River,  South  Carolina :  Continuing  im- 
Rlver,  S.  C.        provement,  ten  thousand  dollars. 

Santee  Rlver^  Improving  San  tee  River,  South  Carolina :  Continuing  improve- 
S.  c.  ment,  thirty  thousand  dollars,  to  be  used  in  snagging  and  in  making 

new  cut  between  Estherville  and  Minim  Creek. 

Waccamaw  Improving  Waccamaw  River,  North  and  South  Carolina:  Con- 
River,  N.  C.  and  tinuing  improvement,  ten  thousand  dollars. 

Wappoo  cut.  Improving  Wappoo  cut,  South  Carolina :  Continuing  improve- 
S.  C.  ment,  ten  thousand  dollars. 

WatereeRiver,     Improving  Wateree  River,  South  Carolina:  For  maintenance, 
S.  c.  two  thousand  five  hundred  dollars. 

Congaree  Improving  Congaree  River,  South  Carolina:  Continuing  im- 
Rlver,  S.O.         provement,  five  thousand  dollars. 

Mingo  Creek*  Improving  Mingo  Creek,  South  Carolina :  Continuing  improve- 
S*  C.  ment,  three  thousand  dollars. 

Little  Peedee  Improving  Little  Peedee  River,  South  Carolina :  Continuing  im- 
«iver,  b.  u        provement,  five  thousand  dollars. 


)* 


Clark  River, 
S.  C. 

Beaufort 
River,  S.  C. 

Altamaha 
River,  Ga. 

Chattahoo- 
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Improving  Clark  River,  South  Carolina :  Completing  improve- 
.  ment,  two  thousand  iive  hundred  dollars. 

Improving  Beaufort  River,  South  Carolina:   Completing  im- 
provement, twelve  thousand  five  hundred  dollars. 

Impraving  Altamaha River,  Georgia :  Continuing  improvement, 
fifteen  thousand  dollars. 

Improvino-  Chattahoochee  River,  Georgia  and  Alahama :  Con-  *.     „.       ^ 
tinning  improvement,  twenty-five  thousand  dollars,  of  which  five  andTiUaT^'^' 
thousand  dollars  are  to  be  U83d  on  that  portion  of  the  river  between 
West  Point  and  Franklin. 

Improving  Flint  River,  Georgia:  Continuing  improvement,  fif-    Flint  River, 
teen  thousand  dollars,  of  which  four  thousand  dollars  are  to  be  ^*' 
expended  between  Albany  and  Montezuma,  and  eleven  thousand 
below  Albany. 

Improving  Ocmulgee  River,  Georgia :  Continuing  improvement,  «Sg«°Q*  i  g  e  e 
twenty-five  thousand  dollars,  of  which  twelve  thouscmd  five  hun-  '    ** 

dred  dollars  are  to  be  expended  between  Macon  and  Hawkinsvillo, 
and  the  like  sum  belo^  fiawkinsville. 

Improving  Oconee  River,  Georgia:    Continuing    improement,    Oconee  River, 
twenty-five  thousand  dollars,  of  which  five  thousand  dollars  are  to  ^*' 
be  expended  between  Milledgeville    and  the  Central  Railroad 

bridge.  Savannah 

Improving  Savannah  River,  between  Augusta  and  Savannah  :  River,  Ga.   Au- 
Contmuing  improvement,  thirty-five  thousand  dollars.  gusta'to  Savan- 

Improving  Jekyl  Creek,  Georgia:    Continuing  improvement, ^*^j^.    ^^^^ 
seven  thousand  five  hundred  dollars,  Ga.  ' 

Improving  Coosa  River  in  Georgia  and  Alabama,  between  Rome,    Coosa  River, 
Georgia,  and  the  East  Tennessee,  Virginia  and  Georgia  Railroad  ^*-  *^<^  ^*- 
bridge  in  Alabama :  Continuing  improvement,  one  hundred  and 
thirty  thousand  dollars. 

Improviner  Coosa  River  between  Wetumpka,  Alabama  and  the  ^£^*  River, 
East  Tennessee,  Virginia  and  Georgia  Railroad  bridge :  Continu- 
Rig  improvement,  one  hundred  thousand  dollars,  and  the  restric- 
tion as  to  the  size  of  the  locks  to  bo  constructed  on  the  Coosa  River,    y^^'     442. 
placed  in  the  river  and  harbor  act  of  September  nineteenth,  eigh-    «?  *    .p. ma 
teen  hundred  and  ninety,  is  hereby  repealed.  SavanSuirGa^i 

Inside  water  route  between  Savannah,  Georgia,  and  Femandina,  to  Fernandlna! 
Florida,  fifteen  thousand  dollars.  ^^^ 

Improving  Savannah  River,  Georgia,  above  Augusta,  ten  thou-  «?  *^*'*^*^ 
sand  dollars.  5iXI  Augusu! 

Improving  Apalachicola  River,  Florida,  including  Lee's  Slough    Apalachicola 
and  its  connection  with  the  Chipola  River,  and  from  said  connec-  ^^^er,  Fia. 
tion  to  the  mouth  of  the  Chipola  River  :  Continuing  improvement, 
five  thousand  dollars. 

Improving Caloosahatchee  River,  Florida :  For  maintenance,  one    Caloosahat- 
thousand  dollars.  chee  River,  Fla. 

Improving  Choctawhatchee  River,  Florida,  and  Alabama :  Con-  chee^iverVia 
tinning  improvement,  twelve  thousand  five  hundred  dollars :  Pt^o-  and  Ala.    * 
vidcd,  That  no  part  of  said  sum  shall  be  expended  above  Hollis    Proviso. 
Bridge  until  a  draw  approved  by  the  Secretary  of  War  is  put  in    Drawbridge, 
said  bridge. 

Improving  Escambia  and  Conecuh  Rivers,  Florida:  Continuing    Escambiaand 
improvement,  eight  thousand  dollars,  of  which  three  thoussmd  piJ^*^^^*^  rivers, 
dollars  are  for  snag  boat  and  five  thousand  dollars  tor  operating 
the  same. 

Inipix)ving  Manatee  River,  Florida :  Continuing  improvement,  ManateeRlver, 

six  thousand  dollars.  ^^*- 

Improving  the  channel  over  the  bar  at  the  mouth  of  the  Saint  ^p^^Vif  ^^'^^ 
.>^««  r?Ur«n   fPini^iJi^  .  /-i^„M«,„-^_i ^«v  -^'^ hundred  and  ^' 

contracte    ^^^^^^ 


Johns  River,  Florid^  •  Continuing  improvement, one hu: 
twelve  thousand  fiy    hundred  dollarB  :    Providca,  That 
may  bo  entered  inuTu^  the   Sqci^^^" -.  ot  War  lor  such  materials 
and  work  as  may  1^  zfLrei-ss.rv^  Z     \.^^  out  the  proiect  of  June 
eleventh,  eigbt^^J^  ^^^%a    /u>  ?*^r^-one>  hi  paid  lor  as  a^^ 


liil&lt. 


y 


„e-  "%T^ 


j.,f 
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S  u  w  a  nee     Improving  Suwanee  River,  Florida :  Continuing  improvement, 
River,  Fia.         three  thousand  dollars. 

VoiiiBla   Bar,     Improving  Volusia  Bar,  Florida :  For  repairs,  one  thousand  dol- 
^^*-  lars. 

Ockiawaha     Improving  Ocklawaha  River,  Florida:  For  maintonance,  one 
River,  Fla.         thousand  dollars. 

Sarasota  Bay,     Improving  Sarasota  Bay,  Florida:  Continuing  improvement, 
^^*'  two  thousand  five  hundred  dollars. 

Indian  River,     Improving  Indian  Rivei',  Florida,  between  Goat  Creek  and  Jupi- 
^^Proviso  ^^  Inlet,  fifteen  thousand  doUai  s  :  ProHded,  That  no  part  of  tho 

money  hereby  appropriated  shall  be  expended  until  tne  Florida 
Coast  Line  Canal  and  Transportation  Company  surrenders  and  re- 
linquishes  to  the  United  States  all  the  rights  and  privileges  which 
it  now  holds  under  State  chai'ter  along  the  entire  route. 
Alabama  Riv-  Improving  Alabama  River,  Alabama:  Continuing  improvement, 
er,  Ala.  seventy  thousand  dollars. 

Black  War-     Improving  Black  Warrior  River,  Alabanu^,  from  Tuscaloosa  to 
rlor  River,  Ala.  Daniels  Creek:  Continuing  improvement,  two  hundred  thousand 
dollars. 
Cahaba  River,     improving  Cahaba  River,  Alabama:  Continuing  improvement, 
^^'  seven  thousand  five  hundred  dollars. 

Tomblgbee     Improving  Tombigbee  and  Warrior  Rivers,  Alabama,  from  mouth 
mv  M  Aia*^'^'  Tombigbee  River  to  Tuscaloosa:  Continuing  improvement,  two 
^    \    '       hundred  thousand  dollars,  of  which  one  hundred  and  twenty-five 
thousand  dollars  are  to  be  expended  on  the  Tombigbee  River  and 
seventy- five  thousand  dollars  on  the  Warrior  River,  and  so  much 
of  said  sums  as  may  be  necessary  is  authorized  to  be  expended  in 
acquiring  by  purchase  or  condemnation,  under  the  laws  of  Ala- 
bama, the  lands  needed  in  making  such  improvements. 
Tombigbee     Improving  Tombigbee  River  from  Fulton  to  Columbus:  Contin- 
Rlver,  Ala.         uin^  improvement,  six  thousand  dollars^ 

Improving  Tombigbee  River,  from  Domopolis,  Alabama,  to  Co- 
lumbus, Mississippi:  Continuing  improvement,  thirty-five  thou- 
sand dollars. 

Improving  Tombigbee  River,  from  Walker's  Bridge  to  Fulton: 
Continuing  iniprovement,  three  thousand  dollars. 
Big  Sunflower     Improving  Big  Sunflower  River,  Mississippi:  Continuing  im- 
Rlver,  Miss.        provement,  five  thousand  dollars. 

Noxubee  Rlv-     Improving  Noxubee  River,  Mississippi:  For  maintenance,  three 
er,  Miss.  thousand  dollars. 

Pascagouia     Improving  Pascagoula  River,  Mississippi:  Continuing  improve- 
Rlver,  Miss.       ment,  twenty  thousand  dollars. 

Pearl   River,     Improving  Pearl  River,  Mississippi,  between  Edinburg  and  Car- 
'^'^^^^  thage:  For  maintenance,  five  hundroa  dollars. 

Improving  Pearl  River,  Missihsippi,  between  Carthage  and  Jack- 
son :  Continuing  improvement,  five  thousand  dollars. 

Improving  Pearl  River,  Mississippi,  below  Jaokson :  Continuing 
improvement,  fifteen  thousand  dollars. 
Steele's  Bay-     Improving  Steele's  Bayou,  Mississippi :   Continuing  improvo- 
ou.  Miss.  ment,  two  thousand  five  hundred  dollars. 

Tchuia  Lake,     Improving  Tchula  Lake,  Mississippi :  Continuing  improvement, 
^*®^*  three  thousand  dollars. 

Yazoo  River,     Improving  Yazoo  River,  Mississippi :  Continuing  improvement, 
MlsB.  twenty  thousand  dollars, 

Tallahatchee,      Improving  Tallahatchee  River,   MissLssippi :    Continuing  im- 
River.Mlss.       provement,  five  thousand  dollars,  of  which  amount  two  thousand 

dollars  may  be  used  in  the  improvement  of  said  river  between  the 
bridge  at  Panola,  Mississippi  and  the  mouth  of  the  Coldwater  River 
at  the  discretion  of  the  Secietary  of  War. 
Leaf  River,     Improving  Leaf  River,  Mississippi,  from  its  mouth  to  Bowie 
Miss.  Creek :  Continuing  improvement,  five  thousand  dollars. 

Big     Black     Improving  Big  Black  River,  Mississippi:  Continuing  improve- 
River,  Miss.       ment,  five  thousand  dollars. 

Chickasahay     Improving  Chickasahay  River,  Mississippi,  from  the  mouth  up 
River,  Miss.       to  railroad  bridge  near  Shubuta :  Continuing  improvement,  five 
thousand  doUara. 
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Improving  mouth  of  the  Yazoo  River,  Mississippi,  in  accordance  -,7^^^  i^lver, 
with  plan  of  Captain  J.  H.  Williard,  Corps  of  En^nneers,  United  ^*^^'°^°"'^^'- 
States  Army,  dated  February  fourth,  eighteen  hundred  and  ninety- 
two,  contained  in  House  Executive  Document  numbered  One  hun- 
dred and  twenty-five,  Fifty-second  Congi-ess,  first  session,  includ- 
ing  boring's  and  gaujjes,  seventy-five  thousand  dollars ;  and  should 
the  Secretary  of  War  be  unable  to  obtain  such  right  of  way  as  may    Right  gt  way. 
bo  necessary  in  the  prosecution  of  this  work,  upon  reasonable 
terms,  by  agreement,  purchase,  or  voluntary  convevance,  he  is 
hereby  authorized  to  apply  at  any  term  of  the  circuit  or  district 
court  of  the  United  States  for  the  western  division  of  the  southern 
district  of  Mis8issipi)i,  and  in  the  name  of  the  United  States  in- 
stitute and  carry  on  proceedings  to  condemn  such  lauds  as  may  be    Condemna- 
necessary  for  right  of  way  as  aforesaid  and  in  such  proceedings  said  tion. 
court  shall  be  governed  by  the  laws  of  the  St«te  of  Mississippi  so 
far  as  the  same  may  be  applicable  to  the  subject  of  condemning 
private  property  for  public  use. 

Impi'oving  Amite  River  and  Bayou  Manchac,  Ijouisiana:  For  Amlie  River 
maintenance,  two*  thousand  five  hundred  dollars,  of  which  one  ^^^^j^^^t^j^^  " 
thousaud  dollars  may  be  ust'd   to  constru(;t  a  turning  basin  for  ' 

boats  at  or  near  the  mouth  of  Ward's  Creek  on  Bayou  Manchac. 

Improving  Boeuf  River,  Louisiana:  Continuing  improvement,  Boeui  River, 
ten  thousand  dollars.  ^** 

Improving  Bayou  Bartholomew,  Louisiana  and  Arkansas  :  Con-  Bayou  B  a  r- 
tlnuing  improvement,  five  thouj^and  dollars.  an?/^k^^'  ^^** 

Improving  Bayou  D'Arbonne,  Louisiana:  Completing  improve-    u^yQ^'  n'Ar- 
ment,  four  thousand  dollars ;  one  thousand  dollars  of  which  shall  bonne,  La. 
be  expended  in  improvement  of  the  Cornie  from  Steins  Bluff  to  the 
head  of  navigation  on  said  sti-eam.  Tensas  River 

Improving  Tensas  River  and  Bayou  Macon,  Louisiana  and  Ar-  and  Bayou  Ma- 
kansas  :  Continuing  improvement,  five  thousand  dollars.  con,  La.   and 

Improving  Red  River,  Louisiana  and  Arkansas,  from  Fulton,  ^X^  j>  j, « 
Arkansas,  to  the  Atchafalava  River:  Continuing  improvement,  Ark  and  La.  ^  * 
according  to  plan  of  Captain  J.  H.  Willard,  Corps  of  Engineers, 
United  States  Army,  and  for  completion  of  survey,  including  the 
work  at  Alexandria,  the  widening  of  that  portion  of  the  river 
known  as  Little  River,  the  necessary  work  at  the  harbor  of  Shreve- 
port,  the  closing  of  outlets  on  the  west  bank  of  the  river  above 
Shreveport,  and  the  removal  of  the  *'tow  head"  just  above 
Rush  Point,  in  Caddo  Parish,  ou(»  hundred  and  forty-five  thousand 
dollars,  of  which  five  thousand  dollars  may  be  u.^etl,  in  the  discre- 
tion of  the  Secretary  of  War,  for  work  in  Cy])ress  Bayou  and  the 
lakes  between  Shreveport,  Louisiana,  and  .Teffert^on,  Texas. 

Improving  Tickfaw  River,  Louisiana:  For  maintenance,  one  Tlckfaw  Rlv- 
thousand  dollars.  er,  La. 

Improving  Bayou  Plaquemin;j,  Louisiana :  Continuing  improve-    Bayou  Plaque- 
meat,  one  hundred  and  fifty  thousand  dollars,  of  which  sum  not™^®'    *" 
exceeding  ten  thousand  dollars  may  be  used,  in  the  discretion  of 
the  Secretary  of  War,  in  removing  oostructions  from  Grand  River 
and  Pigeon  bayous,  forming  part  of  the  Bayou  Plaquemine  route. 

Improving  Bayou  J-afou  re  he,  Louisiana :  Continuing  improve-  Bayou  La- 
ment and  removing  Obstructions,  fifty  thousand  dollars.  lourche,  La. 

Improving  Tchefunct3  River  and  Bogue  Palia,  Louisiana :  For  ^chefu note 
maintenance,  one  thousand  dollars.  Bogue  Faiia  La 

Improving  Bogue  Chitto,  I^uisiana :  Continuing  improvement,  Bogue  Chittoj 
five  thousand  dollars.  ^*- 

Improving  the  channel,  bay,  and  passes  of  Bayou  VermjLUion,  ?*y°?  ^®^" 
Louisiana,  seven  thousand  five  hundred  dollars.  miiiion,  L.a. 

Improving  Melr^l^QJ^tau  Kiver  and  tributaries,  Louisiana,  seven  Mermentau 
thousand  five  i^uxt^^^  dollars.  ^^®^'  ^*' 

Improving  B^ft**^  Bayou,  Tftvas :  ConVmuing  improvement,  BuflaloBayou, 
twenty-five  tbou^yf^jollivs.      ^^^  Tex. 

thoSSa^^'^^^^^  Toxag:  Continumg improvement,  ten ^nMnit^River. 

tee'nXS^^^   ^^/^^'^  Te^^.  ^.^^ploUngiuvpvovement,tour- ^o^ar  Bayou, 
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Cypress  Bayou     Improving  Cypress  Bayou  and  Lakes,  Texas  and  Louisiana :  CJom- 
and  Lakes,  T«x.  pjeting  survey,  two  thousand  dollars. 

Sabine  River,     Improving  Sabine  River,  up  to  Sudduth's  Bluff,  Texas,  five  thou- 
Tex.  ^      sand  dollars. 

Arkansas     Improving  Arkansas  River,  Arkansas  and  Lidian  Territory,  two 
Pd^T  ^^'  ^^^  hinidred  and  fifty'thousand  dollars,  two-fifths  of  which  amount 
shall  be  expended  from  the  mouth  of  the  river  to  Little  Rock,  two- 
fifths  from  Little  Rock  to  Fort  Smith,  and  one-fifth  above  Fort 
Smith. 
Saint  "Francis    Improving  Saint  Francis  River,  Arkansas :  Continuing  improvo- 
River,  Ark.        ment,  eight  thousand  dollars. 

Arkansas     Improving  Arkansas  River  :  Removing  obstructions  and  oper- 
River.  ating  snag  boats,  twenty  thousand  dollars. 

Black  River,     Improving  Black  River,  Arkansas  and  Missouri :   Continuing 
Ark.  and  Mo.      improvement,  five  thousand  dollars. 

Petit  Jean     Improving  Petit  Jean  River,  Arkansas^  Completing  improve- 
River,  Ark.        ment,  three  thousand  five  hundred  dollars. 

Wliite  River,     Improving  White  River,  Arkansas :  Continuing  improvement, 
^^  seventy-five  thousand  dollars,  fifty-three  thousand  eight  hundred 

and  fifteen  dollars  of  which  shall  be  used  for  completion  of  the  ex- 
isting project,  the  remainder  to  be  expended  in  the  discretion  of 
the  Secretary  of  War. 
Ouachita  and     Improving  Ouachita  and  Black  Rivers,  Arkansas  and  Louisiana : 
Ar^^rS^La.*^*'  Continuing  improvement,  forty  thousand  dollars,  of  ^hich  not  ex- 
ceeding five  thousand  dollars  may  be  used,  in  the  discretion  of  the 
Secretary  of  War,  at  the  harbor  of  Camden,  Arkansas. 
Red   River,     Improving  Red  River,  above  Fulton,  Arkansas :  Continuing  im- 
Ark.  provement,  three  thousand  five  hundred  dollars. 

Cache  River,     Improving  Cache  River,  Arkansas  :  Continuing  improvement, 
Ark.  two  tnousand  dollars. 

.Big   Hatchee     Improving  Big  Hatchee  River,  Tennessee :  Continuing  improve- 
River,  Tenn.      ment,  three  thousand  five  hundred  dollars. 

Clinch  River,     Improving  Clinch  River,  Tennessee  :  Continuing  improvement, 
Tenn.  Jq^j.  thousand  dollars. 

.  Cumberland     Improving  Cumberland  River,  Tennessee  and  Kentucky:  Con- 
River,  Tenn.and  tinuing  improvement  above  Nashville,  two  hundred  and  fifty  thou- 
Above  Nash- sand  dollars,  of  which  five  thousand  dollars  may  be  used,  in  the 
viiie.  disci^etion  of  the  Secretary  of  War,  in  the  improvement  of  th6 

river  above  the  town  of  Burnside. 
Below  Nash-     Improving  Cumberland  River,  Tennessee,  below  Nashville :  Con- 
^^*^®*  tinning  improvement,  including  the  work  at  the  mouth  of  the  river. 

Proviso.  forty  tfiousand  dollars :  Provided,  That  ten  thousand  dollars  of  thia 

sum,  or  so  much  thereof  as  mav  be  necessary,  shall  be  available  for 
Lockanddam.  acquiring  site  and  locating  Iock  and  dam  near  the  mouth  of  Har- 
peth  River,  Tennessee,  according  to  the  survey  and  plan  of  Lieu- 
tenant-Colonel Barlow,  Corps  of  Engineers,  United  States  Army, 
submitted  in  December,  eighteen  hundred  and  eighty-nine. 
French  Broad     Improving  French  Broad  River,  Tennessee :  Continuing  impro  ve- 
River,  Tenn,      ment,  fifteen  thousand  dollars,  of  which  one  thousand  dollars  may 
be  used  in  removing  the  bar  or  shoal  in  Little  Pigeon  River,  a 
tributary  of  the  French  Broad  River. 
Forked   Deer     Improving  Forked  Deer  River,  Tennessee:    Completeing  im- 
River,  Tenn.      provement,  three  thousand  dollars. 

Tennessee     Improving  Tennessee  River,  below  Chattanooga,  Tennessee: 

River.  Continuing  improvement,  five  hundred  thousand  dollars,  of  which 

tjmwJS  'SS^  ^wentjr-five  thousand  dollars  may  be  used  in  continuing  the  work 

*  at  Livingston  Point,  Kentucky. 

Above    Chat-     Improving  Tennessee  River,  above  Chattanooga   Tennessee : 

tanooga.  Continuing  improvement,  twenty-five  thousand  dollars. 

Obion  River,     Improving  Obion  River,  Tennessee,  from  its  mouth  to  the  cross- 
Tenn  ing  of  the  Louisville  and  Memphis  Railroad  in  Obion  County,  seven 

thousand  five  hundred  dollars. 
Kentucky     Improving  Kentucky  River,  Kentucky:  Continuing  improve- 
River,  Ky.         ment,  one  hundred  and  fifty  thousand  dollars. 

Ohio     River,     Improving  the  falls  of  the  Ohio  River,  Kentucky :  Continuing' 
Ky.  improvement,  sixty  thousand  dollars. 
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Improving  Indiana  Chute  Fall,  Ohio  River :  Continuing  im-  Indiana  Chute 
ppovement,  thirty-five  thousand  dollars.  ''*^^' 

Improving  Rough  River,  Kentucky  :  Continuing  improvement,  Rough  River, 
fifteen  thousand  dollars.  ^^'* 

Improving  Levisa  Fork,  Big  Sandy  River,  Kentucky:  For  main-  Levis^^  Fork, 
tenarioe,  two  thousand  five  hundred  dollars.  River  Ky  ^  **  ^ 

Improving  Tug  Fork,  Big  Sandy  River,  Kentucky :  For  mainte-  Tug'Fork,Big 
nance,  two  thousand  five  hundred  dollars.  •  k^**^  River, 

Improving  Big  Sandy  River,  near  Louisa,  Kentucky : .For  mova-    Big   Sandy 
ble  dam  in  lieu  of  fixed  dam  according  to  report  and  recommenda-  Rjj®^'  ^y*. 
tion  of  Board  of  Engineers,  dated  November  tenth,  eighteen  hun-    Movable  dam. 
dred  and  ninety-one,  and  found  In  House  Executive  Document 
numbered  twenty-live.  Fifty-second  Congress,  first  session,  fifty    Proviso. 
thousand  dollars :  Provided,  That  in  addition  to  the  said  sum  the  aWe^**^^  *^**^' 
balance  on  hand  from  foi-mer  appropriations  made  for  the  fixed 
dam  at  that  point  is  hereby  made  available  for  the  movable  dam 
herein  provided  for. 

Improving  Green  River,  Kentucky,  above  the  mouth  of  the  Big    Green  River, 
Barren  River:  For  lock  number  five,  according  to  report  and  ^®<5"^J^kNo  6 
ommendaticm  of  Major  D.  W.  Lockwood,  Corps  of    Engineers, 
United  States  Army,  submitted  August  eleventh,  eighteen  hun- 
dred and  ninety -one,  fifty  thousand  dollars. 

Improving  Sandusky  River,  Ohio:  Continuing  improvement,  Sandusky 
five  thousand  dollars.  Rl^er-  Ohio. 

Improving  Ohio  River:  Continuing  improvement,  three    hun-    Ohio  River, 
dred  and  sixty  thousand  dollars,  of  which  sum  thirteen  thousand 
dollars  may  Ix)  ex]>eudcd  in  completing  the  embankment  on  the 
sovith  side  of  the  Great  Miami  River  near  its  junction  with  the     Mouth    of 
Ohio  River,  to  confine  the  waters  of  said  Miami  River*  in  great  Great  Miami 
floods  to  the  general  course  of  its  channel  at  or  near  the  Ohio,  to 
the  end  that  the  formation  of  the  bar  in  the  Ohio  now  obstructing 
navigation  may  be  arrested;  and- of  said  sum  thirty  thousand  dol- 
lars, or  so  much  thereof  as  may  be  necessary,  may  be  used  in  im- 
proving the  navigation  of  the  river  at  Mound  C5ity,  Illinois,  and    Mound    City, 
ten  thousana  dollars,  or  so  much  thereof  as  may  be  necessary,  for  ^^^ 
dredging  in  Brooklyn  Harbor,  Illinois,  and  seven  thousand  dollars    Brooklyn,  lu. 
in  compl(.'ting  the  work  at  Shawnee  town,  Illinois.  Shawneetown, 

Improving  Ohio  River  by  the  construction  of  a  movable  dam  at    bam  at  mouth 
or  below  the  mouth  of  Beaver  River,  Pennsylvania:  Continuing  of  Beaver  River 
improvement,  one  hundred  thousand  dollars;  and  the  Secretary  of  ^*' 
War  in  his  discretion  may  use  so  much  thereof  as  may  be  neces- 
sary for  the  survey,  location,  and  obtaining  title  to  land  for  dam 
numbered  two. 

Improving  Saginaw  River,  Michigan:  Continuing  improvement,     Saginaw 
one  hundred  thousand  dollars,  of  which  five  thousand  dollars  shall  River,  Mich, 
be  expended  on  the  West  channel  at  Bay  City,  and  forty  thousand 
dollars,  or  such  less  sum  as  may  be  necessary,  on  the  river  above 
Bay  City. 

Improving  mouth  of  Black  River,  MichigaH:  Continuing  im-    Black    River, 
provement,  ten  thousand  dollars.  Mich. 

Improving  Clinton  River,  Michigan:  Completing  improvement,  M?ch^*^'^^^^'^* 
eight  thousand  five  hundred  and  sixty-four  dollars. 

Improving  Rouge  River,  Michigan:  Completing  improvement,     Ronge  River, 
eleven  thousand  six  hundred  and  ninety  dollars.  ^^^^' 

Improving  Detroit  River,  Michigan,  by  removal  of  shoals  from    Detroit  River, 
city  of  Detroit  to  Lake  Erie:  Continuing  improvement,  thirty  ^^^*^- 
thousand  dollars. 

Thunder  Bay 
Mich. 
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Rouge  River,      For  attquisition  of  land  for  sito  and  beginning  construction  of 
^TurnlnK    ba- *'^^°^°^  basin  in  liouge  River,  Michigan,  according  to  plan  of 
gin.         *        '  General  O.  M.  Poe,  Corps  of  Engineers,  United  States  Army,  sub- 
mitted December  twentieth,  eighteen  hundred  au^  ninety,  five 
thousand  dollars. 
Chippewa     Improving  Chippewa  River,  including  Yellow  Banks,  Wiscon- 
River.'wls.        gj^ :  Continuing  improvement,  five  thousand  dollars. 

Fox     River,     ImprQving  Fox  River,  Wisconsin:   Continuing  improvement, 

^^'  seventy-five  thousand  dollars,  of  which  five  thousand  dollars,  or  so 

much  thereof  as  may  be  necessary,  may  be  used  for  work  in  the 

harbor  of  Fond  du  Lao,  Wisconsin,  and  approaches  thereto. 

Menominee     Improving  Menominee  River,  Wisconsin  and  Michigan:  Com- 

Rlver,  Wis.  and  pieting  improvement  according  to  modified  project,  twenty  thou- 

^  '  sand  five  hundred  dollars. 

Saint  Croix  Improving  Saint  Croix  River,  Wisconsin  and  Minnesota :  Con- 
Igver,  Wis.  and  tinning  improvement,  eight  thousand  dollars. 

Sturgeon  Bay  For  making  free  to  commerce  the  Sturgeon  Bay  and  Lake  Mich- 
*^shh?canai^^*^  Ship  Canal,  connecting  the  water  of  Green  Bay  with  Lake 
gan      p  •  Michigan,  in  the  State  of  Wisconsin,  eighty-one  thousand  eight 

Proviso.  hundred  and  thirty- three  dollars:  Promdea^  That  no  money  ap- 

ifldicSon!^*^  3^'  propriated  for  this  purpose  shall  be  available  until  a  valid  title  to 
all  of  said  premises  shall  be  vested  in  the  United  States,  nor  until 
the  State  of  Wisconsin  shall  have  ceded  to  the  United  States  ex- 
clusive jurisdiction  over  the  same,  during  the  time  the  United 
States  shall  be  or  remain  the  owner  thereof,  for  all  purposes  except 
the  administration  of  the  criminal  laws  of  said  State  and  the  serV- 
ice  of  civil  process  on  the  lands  and  right  of  way.  so  conveyed. 
Red  River  of  Improving  Red  River  of  the  North,  Minnesota:  Continuing  im- 
t  h  e   North,  provement^  twenty-five  thousand  dollars. 

Minnesota     Improving  Minnesota  River,  Minnesota:  The  sum  appropriated 
River,  Minn.      by  act  of  August  eleventh,  eighteen  hundred  and  eighty-eight,  is 
Reappropri a- hereby  made  available  for  the  improvement  of  the  river,  omitting* 
Vol.25  p. 419    ^^®  requirement  for  operations  at  Belle  Plain,  pursuant  to  recom- 
mendation of  engineer  officer,  page  twenty-two  hundred  and  nine  of 
the  reports  of  eighteen  hundred  and  ninety- one. 
Wabash  Rl  v-     Improving  Wabash  River,  Indiana  and  IllinoiB,  above  Vincennes: 
er.lnd.  and  IIL  Continuing  improvement,  ^ve  thousand  dollars. 

Improving  Wabash  River,  Indiana  and  Illinois,  below  Vincennes: 
Continuing  improvement,  sixty  thousand  dollars. 
White  River      Improving  White  River,  Indiana:   Continuing  improvement, 
iJid.  five  thousand  dollars. 

Calumet  Rlv-  Improving  Calumet  River,  Illinois  and  Indiana:  Continuing  im- 
er,  in.  and  ind.   provement,  seventy -five  thousand  dollars,  of  which  sixty  thousand 

dollars  is  to  be  used  below  the  forks  of  the  river  and  fifteen  thou- 
sand dollars  above  the  forks  to  one-half  mile  east  of  Hammond. 
Illinois  River.     Improving  Illinois  River,  Illinois:  Continuing  improvement,  one 
^1-  hundred  thousand  dollars. 

Illinois  and  For  the  construction  of  the  Illinois  and  Mississippi  Canal:  Con- 
Mteslsjjippl  Ca- tinning  construction,  five  hundred  thousand  dollars,  of  which  so 
^^  *  much  as  may  be  necessary  shall  be  used  in  acquiring  the  right  of 

Provisos.         way  for  said  canal:  Provided,  That  in  acquiring  right  of  way  the 
Rights  of  way.  Secretary  of  War  may  make  agreements  for  joint  user  where  the 
canal  crosses  other  lines  of  transportation  if  such  agreements  can 
Basis.  l>e  made  upon  reasonable  t.rms:   Provided  further^   That  in  ac- 

quiring the  right  of  way  by  agreement  or  otherwise  for  the  cross- 
ing of  existing  public  highways  over  the  parts  of  the  canal  con- 
structed on  land,  the  basis  of  agreement  or  condemnation  shall  be 
Bridges, etc.    the  construction  and  maintenance  of  bridges  by  the  United  States 
Government,  as  provided  for  in  the  detailed  plans  and  estimates 
heretofore  8ubmitt3d  to  Congress,  but  this  provision  shall  not  ap- 
ply to  bridges  constructed  over  public  waters  of  the  United  States 
now  occupying  part  of  the  line  of  the  said  canal,  nor  to  bridges 
constructed  after  the  completion  of  said  canal  or  part  thereof  ad- 
jacent to  the  bridge  sites. 
Kaskaskia     Improving  Kaskaskia  River,  Illinois,  from  mouth  to  Baldwin 
River,  lu.  Bridge :  Completing  improvement,  four  thousand  five  hundred 

dollars. 
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For  care  and  maintenance  of  reservoirs  at  the  hoadwatoi'sof  the    Mississippi 
Mississippi  River,  sixty  thousand  dollars,  of  wliich  thirty  thou-  ^yXservoirs  at 
Band  dollars  ma>  bu  expended  for  the  ooastruction  of  a  navig-able  ueadwators. 
pass  through  the  Sandy  Lake  dam. 

Improvinj^  the  Mississij)j)i  liivei*,  from  the  mouth  of  the  Ohio    From  mouth 
River  to  the  landinof  on  tiie  west  bank  bi>lovv  the  Washin^^ton  ave-  "^..^^^ll^^  ^^' 
mio  bridjre,  Minneapolis,  Minnesota :  ( 'ontinuin<»'  imi)rovomont,    ^ 
one  million  one  hundred  and  twenty-five  thousand  dollars :  Pro-    Provisos. 
ri(l4d,  That  on  and  after  the  passajre  of  this  act  additional  contracts  ^^^J^^.^^jJ^*"'**^ 
may  be  entered  into  by  the  Secretary  of  War  for  such  materials 
and  work  as  may  be  necessary  to  carry  on  continuously  the  sys- 
tematic improvement  of  the  Mississip])!  River  between  the  points 
mentioned,  or  said  materials  may  be  purchased  and  work  may  be 
done  otherwise  than  by  contract,  to  be  paid  for  as  ap{)ropriations 
may  from  time  to  time  be  made  by  law,  not  exceed in«if  in  the  ag- 
gregate one  million  six  hundred  and  twenty-live  thousand  dollars 
per  annum  for  three  years,  commencing  July  first,  eighteen  hun- 
dred and  ninety-three  :  Andpwridid/urtlirrj  That  of  the  amount    Distribution, 
heroin  aii])roi)riatcd  five  hundred  and  twenty-five  thousand  dollars 
shall  be  expended  from  the  mouth  of  the  Ohio  River  to  the  mouth 
of  the  Missouri  River  and  six  hundred  thousand  dollars  from  the 
mouth  of  the  Missouri  to  Minneapolis ;  and  the  amounts  for  which 
additional  contracts  are  authorr/.cd  to  Ix)  entered  into  shall  bo 
expended  in  like  proportion.    The  Secretary  of  War  is  hereby 
directed  to  pay,  out  of  the  sum  allotted  to  the  river  between  the 
mouth  of  the  Missouri  River  and  Minneapolis,  to  M.  J.  Adams,  five    m.  J.  Adams, 
thousand  dollars,  in  full  of  all  claims  and  demands  growing  out  of  payment  to. 
the  test  made  by  him  of  what  is  known  as  the  Adams  flume  on  the 
Upper  Mississip])i  River,  the  said  test  having  been  authorized  by 
Congress  ;  and  the  Secretary  of  War  shall  expend  fifty  thousand 
dollars  of  said  six  hundred  thousand  dollars  between  the  Chicago,    Between    St. 
Saint  Paul,  Minneapolis  and  Onaha  Railway  bridge  at  Saint  I'aul  Paul  and  Min- 
and  the  Washington  avenue  bridge,  Minneapolis,  and  may,  in  his  i^eapoUs. 
discretion,  use  a  portion  of  said  sum  of  six  hundred  thousand  dol- 
lars, if  necessary,  to  further  protect  the  east  bank  of  the  river  from 
erosion,  and  thus  prevent  the  destruction  of  the  embankment  of    s^y  island 
the  Sny  Island  levee,  and  a  further  portion,  in  his  discretion,  in  levee, 
the  rectification  of  the  river  at  Clark sville,  Missouri,  and  in  repair    Clarks  vlUe, 
of   harbors  of   refuge  at  Stockholm,  Wisconsin,  and  Lake  City,  Mo. 
Minnesota,  on  Lake  i'epin  :  rroulded,  That  the  Secretary  of  War  refuge 
be,  and  he  is  hereby,  authorized  to  ])ay  out  of  said  appropriation    Hannibal 
the  value  of  work  actually  done  by  the  Hannibal  Ferry  Company,  Perry   Com- 
not  exceeding  the  sum  of  two  thousand  one  hundrefl  and  soven  ^^p^ymQ^^  t^^ 
dollars  and  fifty  cents,  on  the  upper  Mississippi  River  Government 
dyke,  opposite  Hannibal,  Missouri,  during  the  months  of  Septem- 
ber, October,  and  November,  eighteen  hundred  and  ninety-one. 

Improving  Quincy  Bay,  Illinois:  The  balance  on  hand  to  credit    Quincy  Bay, 
of  this  improvement  from  the  appropriation  made  in  the  river  and  ^i- 
harbor  act  of  September  nineteenth,  eighteen  hundi'cd  and  ninety,  ustS  for^im-e? 
is  hereby  authorized  to  be  expended,  or  so  much  thereof  as  may  Whipple  Creek 
be  necessary,  in  constructing  a  retaining  levee  on  Whipple  Creek  ^^-    ^ 
Bar  to  hold  the  material  dredged  from  the  bay,  as  recommended  »P-  *^* 

by  the  engineer  in  charge  in  the  report  for  eighteen  hundred  and 
ninety-one,  page  twenty-one  bundieil  and  twenty-one. 

Improving  Mississippi  River  from  Head  of  the  Passes  to  the  MisslBslppi 


accordance  with  th^^^^y''^^   specifinolLns,  and  Tecommendationa  of 
A,he  Mississippi  ^^^Q  P^^/^^Uiffiai^^^^i^  approved  \.>'  t\ie  Chief  ol 


ortbo  Parses  to  t\  n  <?^„r*'®X'*'  *^Cl, oj-^  ^^t  \«  wwU  manner  as  in 
their  opinion  ^Mf  f^rjt^^''''  O^"*? iV-^^ '^£vUol6  ^he  in- 


Frovitoi. 


^'tJj'^ 


\ 
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Additional  and  after  passage  of  this  act  additional  contracts  tnay  be  entered 
contracts.  into  by  the  Secretary  of  War  for  such  mat-erials  and  work  as  may 

Limit,  necessary  to  carry  on  continuously  the  plans  of  file  Mississippi 

River  Commission  as  aforesaid,  or  said  materials  may  be  purchased 
and  work  may  be  done  otherwise  than  by  contract,  to  be  paid  for 
as  appropriations  may  from  time  to  time  be  made  by  law,  not  ex- 
ceeding^ in  the  aggregate  two  million  six  hundred  and  si^ty-five 
thousand  dollars  per  annum  for  three  years,  commencing  July 
first,  eighteen  hundred  and  ninety- three. 

For  work  in  accordance  with  the  plans  and  specifications  of  the 
Mississippi  River  Commission. 
Greenville,     At  the  harbor  of  Greenville,  Mississippi:  Continuing  improve- 
Miss.  ment,  one  hundred  thousand  dollars. 

vicksburg,     At  the  harbor  at  Vicksburg,  Mississippi:  Continuing  improve- 
Mis8.  ment,  eighty  thousand  dollars. 

New  Orleans,     At  the  harbor  of  New  Orleans,  Louisiana:  Continuing  improve- 
La,  ment,  eighty  thousand  dollars. 

Natchez.Mifls,     At  the  harbor  of  Natchez  and  Vidalia,  Mississippi  and  Louisiana, 
and  Vidalla,La.  eighty  thousand  dollars. 

Memphis,     At  the  harbor  of  Memphis,  Tennessee,  twenty-five  thousand  dol- 
Tenn.  lars. 

New  Madrid,     At  the  harbor  of  New  Madrid,  Missouri,  twenty-five  thousand 
Mo.  dollars. 

Atchafalaya     At  the  head  of  the  At<?liafalaya  and  the  mouth  of  Red  River, 
and  Red  rivers,  ix)uisiana,  for  the  rectification  thereof :  Continuing  improvement, 
eighty  thousand  dollars. 
Great  Lakes.      For  ship  channel  twenty  and  twenty-one  feet  in  depth,  and  a 
Chicaeo^uiuth  minimum  width  of  three  hundred  feet,  in  the  shallows  of  the  con- 
and  Buffalo.       necting  waterjB  of  the  Great  Lakes  between  Chicago,  Duluth,  and 
Proviso.  Buffalo,  three  hundred  and  seventy-five  thousand dollare :  Provided^ 

Contracts.  That  contracts  may  be  entered  into  by  the  Secretary  of  War  for 
such  materials  and  work  as  may  be  necessary  to  carry  out  the  plans 
proposed  by  General  O.  M.  Poe,  Corps  of  Engineers,  United  States 
Army,  date  January  twentieth,  eighteen  hundred  and  ninety-one, 
and  printed  as  House  Executive  Document,  numbered  Two  hundred 
and  seven,  second  Eession  Fifty-first  Congress,  for  such  ship  chan- 
nel,  to  be  paid  for  as  appropriations  may  from  time  to  time  be  made 
Limit.  i,y  la^^  not  to  exceed  m  the  aggregate  two  million  nine  hundred 

and  sixty-five  thousand  dollars,  exclusive  of  the  amount  herein  ap- 
propriated. 
Gasconade     Improving  Gasconade  River,  Missouri:    Continuing  improve- 
Rlver.Mo.  ment,  four  thoasaad  dollars. 

Osage  River,     Improving  Osage  River,  Missouri:  Continuing  improvement,  fifty 
Mo.  thousand  dollars. 

Missouri      Improving  Missouri  River  between  the  foot  of  the  Great  Falls  of 
River.  the  said  river,  in  Montana,  and  Sioux  City:  Continuing  improve- 

GreWVaVis  nient  one  hundred  and  fifty  thousand  dollars,  a  jwrtion  of  which 
M  o  n  t .,  a  n  d  may  l>e  used,  in  the  discretion  of  the  Secretary  of  War,  in  the  recti- 
SiouxGiiy.         fication  of  said  river  and  bank  protection  at  the  cities  of  Pier  ro 

and  Yankton,  South  Dakota. 
Missouri       Improving  the  Missouri  River  from  its  mouth  to  Sioux  Oity, 
River  Gommis-  Iowa,  including  salaries,  clerical,  office,  traveling  and  miscellaneous 
Salaries, etc.    expenses  of  the  MisHOuri  River  Commission,  surveys,  permanent 
Improvement,  bench  marks,  and  gauges:  Continuing  improvement,  six  hundred 
thousand  dollars,  to  be  expended  under  the  direction  of  the  Sec- 
retary of  War  in  the  systematic  improvement  of  the  river  accord- 
ing to  the  plans  and  specifications  of  the  Missouri  River  Commis- 
Proviso.  sion,  as  approved  by  the  Chief  of  Engineers:  Provided,  That  in  the 

discretion  of  said  Commission  a  portion  of  such  sum  may  be  ex- 
Harbors,         ponded  in  the  protection  of  harbors  and  localities  on  the  river 
within  said  limits:  And  provided  also^  That  on  and  after  the  paa- 
-A^dd  i  tionai  sage  of  this  act  additional  contracts  may  be  entered  into  by  the 
contracts.  Secretary  of  War  for  such  materials  and  work  as  may  be  necessary 

to  carry  on  continuously  the  plans  of  the  Missouri  Kiver  Commis- 
sion for  the  improvement  of  said  river,  or  said  materials  may  be 
purchased  and  work  may  be  done  otherwise  than  by  contract,  to  be 
paid  for  as  appropriations  may  from  time  to.  time  be  made  by  law. 
lamlt.  not  exceeding  in  the  aggregate  seven  hundred  and  fifty  thousand. 
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dollars  per  annum  for  three  years,  commencing  July  first,  eighteen 
hundred  and  ninety-three. 

Examination  of  Missouri  River  from  Three  Forks  to  Canyon    Missouri 
Ferry,  Montaaa,  with  a  view  of  determining  at  what  points,  if  ^^^er. 
any,  use  might  be  made  of  water  power  for  manufacturing  or  other  forwa^rnower 
purposes,  without  unreasonably  impairing  the  navigability  of  that 
portion  of  said  river,  two  thousand  five  hundred  dollars.  . 

Improving  Colorado  River  by  construction  of  a  levee  on  the  Gila    Colorado 
River  near  its  junction  with  the  Colorado  River  at  Yuma,  Ari- R^ver,  Ariz, 
zona,  so  as  to  confine  the  waters  to  the  channel  of  said  rivers,  ten 
thousand  dollars. 

Improving  Sacramento  and  Feather  rivers,  California,  accord-    Sacramento 
ingto  plan  of  the  Board  of  Engineers,  appointed  pursuant  to  the  ri^rsC&L 
provision  of  the  act  of  September  nineteenth,  eighteen  hundred  * 

and  ninety,  submitted  February  third,  eighteen  hundred  and  ninety-    Vol.  26,  p.  456. 
one,  and  printed  as  House  Executive  Document,  number  Two  hun- 
dred and  forty-six,  Fifty-first  Congress,  second  session,  including 
treatment  of  the  Yuba  Uiver  near  and  above  MarysvUIe,  one  hun- 
dred and  fifty  thousaud  dollars. 

Improving  San  Joaquin  River,  California,  including  making  the    San  Joaqnln 
cut-off  at  Twenty-one  Mile  Slough  and  the  double  cut-off  between  Ri^er.CaL 
Stockton  Channel  and  Devil's  Elbow,  as  proposed  by  Major  W.  H. 
Heuer:    Continuing  improvement,  six1?jr-five  thousand  dollars: 
Fiovided^    That  no  money  shall  be  expended  for  making  the  cut-    Proviso. 
offs  until  the  right  of  way  on  the  line  of  the  cut-offs  shall  have    Rlglit  of  way. 
been  conveyed  to  the  United  States  free  of  expense. 

Improving  Petal  uma  Creek,  California:  Continuing  improve-  i*^*  alum  a 
ment,  ten  thousand  dollars.  Creek,  Cal. 

Improving  Mokelumne  River,  California:  Continuing  improve-    Moke lumue 
ment,  two  thousand  five  hundred  dollars  :  Provided,  That  no  part    J^l'^o' 
of  said  sum  shall  be  used  until  the  drainage  canal  cut  by  private    Drainage  ca- 
parties  near  New  Hope  Landing  shall  have  been  closed.  nal. 

Improving  canal  at  the  Cascades  of  the  Columbia  River,  Oregon :     Cascades    of 
Continuing  improvement,  three  hundred  and  twenty-six  thousand  CoiuinbiaRiver 
two  hundred  and  fifty  dollars :  Prmnded,  That  contracts  may  be  en-    Proviso. 
tered  into  by  the  Secretary  of  War  for  such  materials  and  work  as    Contracts, 
may  be  necessary  to  complete  the  present  project  of  improvement 
of  the  Columbia  River  at  that  point,  to  be  paid  for  as  appropria-     nn^jj^ 
tions  may  from  time  to  time  be  made  by  law,  not  to  exceed  in  the 
aggregate  one  million  four  hundred  and  nineteen  thousand  two 
hundred  and  fifty  dollars,  exclusive  of  the  amount  herein  and 
heretofore  appropriated. 

The  President  is  hereby  authorized  to  appoint  a  board  of  engi-   .So»'<^  <>'  en- 
neers  to  consist  of  seven  members,  of  whom  three  shall  be  from  pononremovai 
civil  life,  whose  duty  it  shall  be  to  thoroughly  examine  the  ob-  of  obstructions 
structions  to  navigation  in  the  Columbia  River,  in  that  portion  to  navigation, 
from  the  navigable  waters  thereof  below  Three  Mile  Rapids  to  the  CoimnblaRlver. 
navigable  waters  above  the  Celilo  Falls,  and  report  as  soon  as 
they  conveniently  can  to  the  Secretary  of  War  such  plan  for  over- 
coming or  removing  said  obstructions  as  in  their  opinion  is  most 
feasible  and  best  adapted  to  the  necessities  of  commerce,  together 
with  a  statement  as  to  the  usefulness  of  such  improvement  to  nav- 
igation, its  relation  and  value  to  commerce  and  the  most  desirable 
location  therefor,  the  cost  of  construction  and  of  the  right  of  way. 
including  the  necessary  land  therefor  being  considered.    They  shall 
also  report  the  details  of  such  plans,  with  estimates  of  its  cost. 
The  sum  of  twenty  thousand  dollars,  or  so  much  thereof  as  maybe 
necessary,  is  hereby  appropriated  to  defray  the  cost  of  such  exam- 
ination»and  survey  and  the  expenses  of  said  board. 

Improving  Upper  Columbia  River,  including  Snake  River,  as  Upper  Colxmi- 
far  up  as  Asotin,  Oregon  and  Washington  :  Continuing  improve- JJ^^^^'i' ^-^8. 
ment,  fifteen  thousand  dollars.  ^^  ^^^ 

Improving  mouth  of  Columbia  River,  Oregon :  Continuing  im-  Columbia 
proyement,  three  hundred  and  fifty  thousand  dollars.  River.  Oreg. 

Improving- Will^ynette  River  at  and  above  Portland,  Oregon :    win  am  et  to 
Contmuing  improy^jnent,  thirty  thousand  dollars,  of  which  three  River,  Oreg. 
thousand  dollars  fti,-]!  be  used  in  removing  obstructions  in  Yam- 
bill  River  up  to  aJ Jj^imvill«- 
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Lower  wuia-  Improving:  Lower  Willamette  and  Columbia  rivers,  in  front  of 
luraWa^'rtvers  ^°^  below  Portland,  Oregon  :  Continuin<r  improvement,  one  hun- 
Portiand,  Oreg!  dred  and  fifty  thousand  dollars,  to  be  applied  to  obtaining  atwenty- 

five  foot  channel. 
GoqulUe River,      Improving  Coquille  River,  Oregon  :  Continuing  improvement, 
Oreg.  twenty-five  thousand  dollars. 

Siualaw River,  Improving  the  mouth  of  the  Siuslaw  River,  Oregon :  Continuing" 
^^^S'  improvement,  twenty  thousand  dollars. 

Upper  Co-     Improving  Upj)er  Coquille  River,  between  CoquiUe  City  and 
Sreg    ^*^®'^'  Myrtle  Point,  Oregon:  Five  thousand  dollars,  to  be  used  in  deep- 
ening channel  to  four  feet  at  mean  low  water. 
Snake  Elver,     Imj)roving  Upper  Snake  River,   Idaho,  betweon  Huntington 
Idaho.  Bridge  and  Seven  Devils  mining  district,  twenty  thousand  dollars. 

CowiUz  River,  Improving  Cowlitz  River,  Washington :  Continuing  impro^'e- 
Wash.  ment,  three  thousand  dollars. 

Puget  Sound,  Improving  Puget  Sound  and  its  tributary  waters,  Washington : 
etc.,  Wash.        Continuing  improvement,  fifteen  thousand  dollars. 

Swinomlsii  Improving  Swinomish  Slough,  Washington  :  For  a  channelfour 
Slough,  Wash,    fe^t  in  depth  at  the  mean  of  the  lower  low  waters,  twenty-five 

thousand  dollars. 
Naael    River,     Improving  Nasel  River,  Washington  :  Completing  improvement, 
Wash.  one  thousand  five  hundred  dollars. 

Columbia     Improving  Columbia  River,  Washington,  between  the  mouth  of 
River,  Wash,     the  Willamette  River  and  the  city  of  Vancouver :  Completing  im- 
provement, in  accordance  with  the  plan  recommended  by  Major 
Thomas  H^  Handbury,  and  printed  in  House  Executive  Document 
numbered  Thirty-six,  Fifty-second  Congress,  first  ^ession,  thirty- 
three  thousand  dollars. 
W  i  1 1  a  p  a     Improving  Willapa  River  and  Harbor,  Washington,  'eighteen 
River,  Wash,     thousand  dollars,  of  which  eight  thousand  dollars  may  be  uaed  for 
closing  Mailboat  Slough. 
Rejection    oi     SEC.  2.  That  in  cases  where  authority  has  been  granted  to  the 
taaeoi^  *^^*°'  Secretary  of  War  in  this  act  to  make  contracts  for  the  completion 
'  of  certain  works  of  river  and  harbor  improvement,  he  is  hereby 

authorized  to  reject  any  bids  not  in  his  opinion  advantageous  to 
the  Government,  and  to  issue  new  proposals. 
VoL  26,  p.  64,     Sec.  3.  That  section  seven  of  the  river  and  harbor  act  of  Sep- 
amended.  tember  nineteenth,  eighteen  hundred  and  ninety,  be  amended  and 

re-enacted  so  as  to  read  as  follows : 
Obstructions     **  SEC.  7.  That  it  shall  not  bo  lawful  to  build  any  wharf,  pier, 
by  wharves,  etc.  ^Qlpjjjjj^  boom,  dam,  wier,  breakwater,  bulkhead,  jetty,  or  struc- 
ture of  any  kind  outside  established  harbor  lines,  or  in  any  navi- 
gable waters  of  the  United  States  where  no  harbor  lines  are  or 
may  be  established,  without  the  permission  of  the  Secretary  of 
War,  in  any  port,  roadstead,  haven,  harbor,  navigable  river,  or 
other  waters  of  the  United  States,  in  such  manner  as  shall  ob- 
struct or  impair  navigation,  commerce,  or  anchorage   of  said 
Constructl  on  waters ;  and  it  shall  not  be  lawful  hereafter  to  commence  the  eon- 
^^  f?*^  ^^^^1^*^"'  strnction  of  any  bridge,  bridge  draw,  bridge  piers  and  abutments, 
understate  law  ^^^g^^g^y^  or  other  works  over  or  in  any  port,  road,  roadstead, 

haven,  harbor,  navigable  river  or  navigable  waters  of  the  United 
States,  under  any  act  of  the  legislative  assembly  of  any  ^tate,  until 
the  location  and  ])lan  of  such  bridge  or  other  works  have  been  sub- 
Secretary    of  mitted  to  and  approved  by  the  Secreta,ry  of  War,  or  to  excavate 
plaM^etc^*^^^^  ®^  ^^^»  ^^  ^^  *^y  manner  to  alter  or  modify  the  course,  location. 
Altering,  etc.,  condition  or  capacity  of  any  port,  roadstead,  haven,  harbor,  har- 
ports.,  etc.,  for-  bor  of  refuge,  or  iuclosure  within  the  limits  of  any  breakwater,  or 
bidden.  ^f  f^^^  channel  of  any  navigable  water  of  the  United  States,  unless 

approved  and  authorized  by  the  Secretiiry  of  War : 

Proviso.  Provided,  That  this  section  shall  not  apjily  to  any  bridge,  bridge 

Existing  law-  draw,  bridge  piers,  and  abutments  the  construction  of  which  has 

excented^^' ^^  '  ^®®"  heretofore  duly  authorized  by  law,  or  be  so  construed  as  to 

No  authority  *^^^^^^*^^®  ^^^  construction  of  any  bridge,  draw  bridge,  bridge 

for  bridges  un-  piers  and  abutments  or  other  works  under  an  act  of  the  legislature 

der  State    law  of  any  State,  over  or  in  any  stream,  port,  roadstead,  haven  or  har- 

whoiS^sta^^  ^^  °^  other  navigable  water  not  wholly  within  the  limits  of  such 

'  State. 
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Sec.  4;  That  any  permission  granted  by  the  Spcretary  of  War  ohf^^^f****^'^^ 
under  the  provisions  of  an  act  of  Congress  entitled  **An  act  to     voiri7Tp^*398. 
authorize  the  construotion  of  bridg-os  across  the  Ohio  River,  and 
to  prescribe  the  -dimensions  of  the  same,"  approved  December 
seventeenth,  eighteen  liundred  and  seventy-two,  as  amended  by    Vol. 28, p. 414. 
an  act   supplementary  thereto,  approved  February  fourteenth, 
eighteen  hundred  and  eighty-three,  for  the  construction  of  a  bridge    Limit  for  con- 
over  said  river,  shall  be  null  and  void  if  said  construction  be  not  structlon. 
atHually  commenced  within  one  year  and  completed  within  three 
years  from  the  date  of  said  permission. 

Sec.  5.  That  no  money  appropriated  for  the  improvement  of  Dredging  with- 
rivers  and  harbors  in  this  act  or  hereafter,  shall  be  expended  for  *^  i""^bor  Unes. 
dredging  inside  of  harbor  lines  duly  established. 

Sec.  6.  That  the  Secretary  of  War  is  hereby  directed  to  cause    Surveys, 
preliminary  examinations  to  be  made  at  the  following  localities, 
to  wit : 

ABKANSAS.  Arkansas. 

Saline  River. 

Little  River. 

Fourche  Le  Fevre  and  Current  River, 

Ouachita  River,  above  Camden. 

CAIilFORNIA.  California. 

Old  River  Branch  of  San  Joaquin  River. 

San  Joaquin  River  from  Hilrs  Ferry  to  Firebaugh's  Ferry,  in- 
cluding closing  of  sloughs  on  the  river  above  Stockton. 
Navigable  sloughs,  in  the  bay  of  San  Francisco. 
Merced  River. 
Mouth  of  Navarro  River. 
Tuolumne  River. 
Harbor  of  Crescent  City. 
Stanislauar  River. 

Entrance  to  harbor  of  San  Francisco,  known  as  Golden  Gate. 
Alviso  Slough. 

CONNECTICUT.  CJonnecUcul. 

Nor  walk  Harbor. 

Westport  Harbor. 

Stonington  Harbor,  and  the  entrance  thereto. 

DELAWARE.  D.1.WM* 

Nan ti coke  River. 

Mouth  of  Saint  Jones  River. 

For  inland  water  way  connecting  the  Mispillion  and  Broadkiln 
rivers  so  as  to  reopen  the  navigation  of  Cedar,  Slaughter,  and 
Primehook  creeks. 

FLORIDA.  Florida. 

Harbor  at  Cape  Canaveral. 

The  bar  at  the  junction  of  Choctawhatchee  Bay  and  Santa  Rosa 
Sound. 

The  bar  at  the  niouth  of  Alaqua  Bayou,  at  its  entrance  into 
Choctawhatchee  g^y. 

GEORGIA-  Georgia. 


SayannaJ)  R}^    ^tweGTi  So,. ..  r-iand  and  «ie>  po^nt  wtere  the 
harleston  a^^  ^f^%aatx  li^f^^i^f^^^^  -aid  rivev. 


Idaho. 


N 
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Iowa. 


IOWA. 


Indiana. 


Illinois. 


Kansas. 


Mississippi  River  at  and  near  Bellevue,  Iowa,  with  a  view  to  so 
repairing  and  fixing  dam  that  ferry  channel  will  be  restored. 

Mississippi  River,  Iowa  side  from  mouth  of  Iowa  River  to  Bur- 
lington, to  determine  the  best  method  of  removing  the  bars  and 
deepening  the  channel. 

INDIANA. 

Harbor  at  Evansville. 

Wolf  River  Harbor,  on  Lake  Michigan  ;'and  the  engineer  will 
report  whether  Wolf  River  and  lake  are  navigable  water  ways  of 
the  United  States  or  whether  covei'ed  in  whole  or  in  part  by 
claims  of  private  ownership. 

ILLINOIS. 

Ohio  River  at  or  near  Elizabeth  town,  Illinois,  for  the  purpose 
of  determining  the  most  practicable  method  of  improving  the  har- 
bor at  that  place. 

Hamburg  Bay,  on  the  Mississippi  River,  in  Calhoun  County. 

Little  Wabash  and  Embarras  rivers. 

Outer  harbor  at  mouth  of  Calumet  River. 

Harbor  at  Moline. 


KANSAS. 


Kansas  River. 


Kentucky. 


KENTUCKY. 


Louisiana. 


Ohio  River  between  the  cities  of  Ludlow  and  Covington,  in  Ken- 
tucky, and  Cincinnati,  Ohio,  from  the  Chesapeake  and  Ohio  Rail- 
way bridge  to  the  Cincinnati  Southern  Railway  bridge  to  prevent 
washing  and  damage  to  banks  on  Kentucky  shore. 

Ohio  River  between  Livingston  Point  and  the  head  of  Tennes- 
see Island  with  the  view  of  protecting  the  harbor  and  marine  ways 
at  Paducah,  Kentucky. 

Licking  River,  with  a  view  to  providing  slack- water  navigation. 

Big  Sandy  River  from  its  junction  with  the  Ohio  River  to  the 
crossing  of  the  Big  Sandy  by  the  Chesapeake  and  Ohio  Railroad 
bridge,  with  a  view  of  ascertaining  if  there  be  a  bar  in  the  Ohio 
River  at  the  mouth  of  said  Big  Sandy  obstructing  navigation,  and 
if  there  be  whether  confining  the  waters  of  the  Big  Sandy  to  the 
general  coui^se  of  its  channel  l^etwt^en  said  points  the  said  bair  will 
be  removed. 

LOUISIANA. 


Harbor  of  refuge  on  Lake  Ponteharti*ain,  most  suitable  point  at 
or  near  entrance  into  the  Old  and  New  basins. 

Bayous  Black  and  Terrebonne,  with  a  view  of  connecting  them 
between  Southdown  Plantation  and  Houma,  Louisiana,  and  open- 
ing a  shorter  and  safer  inland  water  route  from  the  Mississippi 
Valley  via  Berwicks  Bay  to  Texas  and  Mexico. 


Maine. 


MAINE. 


Rockland  Harbor. 

Tennants  Harbor. 

Vinal  Haven. 

Carver  Harbor. 

Owl  Head  Harbor. 

French's  Beach  Harbor. 

Lincoln  ville.  Harbor. 

South  Pork  of  Bagaduce  River. 

George's  River. 
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Portland  Harbor,  with  a  view  to  extending  the  channel  along 
the  front  of  the  wharves  on  the  south  side  of  the  harbor,  so  as  to 
give  a  depth  of  eight  feet  at  mean  low  water  as  far  south  as  the 
plush  mill  wharf. 

Channel  near  Hardy's  Poini?  below  Pembroke. 


MASSACHUSETTS. 


Massachusetts 


Vincent  Cove,  Gloucester  Harbor. 

Gloucester,  from  Five  Pound  Island  to  head  of  river. 

Neponsit  River. 

New  Bedford  Harbor.  ' 

Woods  Holl. 

East  Boston  channel,  from  the  southeasterly  line  of  the  location 
of  the  Boston,  Revere  Beach  and  Lynn  Railroad  to  the  channel  at 
Jeffries  Point,  so  called,  and  Chelsea  River,  from  Grand  Junction 
railroad  bridge  to  the  Boston  and  Maine,  eastern  division,  railroad 
bridge. 

Tarpaulin  Cove,  Naushon  Island,  for  a  breakwater. 

Saugus  River, 

MISSISSIPPI. 

Pearl  River  near  Jackson,  Mississippi,  to  determine  whether  it 
would  be  advantageous  to  divert  the  river  from  its  present  chan- 
nel so  that  it  would  flow  through  what  is  known  as  *'Tanyard 
Branch,"  and  if  so  whether  it  is  feasible  and  what  it  would  cost  to 
so  divert  it. 

Mississippi  Sound,  outside  of  the  range  of  islands  off  the  Missis- 
sippi coast,  with  a  view  of  making  an  entrance  for  vessels. 

Biloxi  Bay,  known  as  Back  Bay,  north  of  the  town  of  Biloxi  and 
up  to  town  of  Handsboro,  with  a  view  of  removing  bars. 

Pearl  River,  Edinburg  to  Lake  Burnside. 

Bar  at  the  mouth  of  Wolf  River, 

Bar  at  the  mouth  of  Jordan  River. 

Homochitto  River,  from  its  mouth  to  the  Louisville,  New  Orleans 
and  Texas  Railroad  bridge. 

Channel  at  mouth  of  Old  Fort  Bayou. 

Cassidys  Bayou,  Cold  Water  River. 

MARYLAND. 

South  Branch  of  Patapsco  River,  at  Baltimore,  from  Craighill 
Channel  to  Light  Street  bridge. 

Middle  Branch  of  Patapsco  River,  from  Light  Street  bridge  to 
foot  of  Eutaw  street. 

Pocomoke  River,  with  a  view  of  uniting  the  waters  of  said  river 
with  the  waters  of  Synepuxent  Bay,  at  a  point  above  Snow  Hill. 

Black  Walnut  Harbor,  at  the  mouth  of  Great  Choptank  River. 

Mouth  of  Parish  Creek. 

Wicomico  River,  western  shore  of  the  State. 


MiBslssippL 


MarylaiuL 


MICHIGAN. 


Pine  River,  at  Saint  Clair  City. 

Belle  River,  Marine  City,  from  its  mouth  to  Broadway  Street 
bridge. 
Hammond  Bay  J^ake  Huron,  at  the  mouth  of  Ocq^ueoc  River. 
Sebewalngiii^^^^  Sag-inaw  Bay. 


Wijaie  C!r0Q» 
Cooper  CtQ^ 


'^^rw  jebset. 


ir*°ce 


Ni^ 


X}^^ 


Hlchlgan. 


New  Jetaey 
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New  Vork. 


NEW  YORK. 


North  Carolina. 


Harbor  of  refugro  in  Mexico  Hay  on  Dake  Ontario. 

Channel  eonroctingf  Freeport  with  Great  South  Hay. 

Horriau's  Creek,  Lono-  Island. 

Seafoid  Cre.-k,  Long  Island. 

Southold  Harbor,  L^ng  Island. 

Fort  Pond  Hay  at  the  east  end  of  Jjonor  Island,  including  an  esti- 
mate of  the  cost  of  an  adequate  breakwater. 

For  channel  west  of  Kobbins  Reef  Light-House  to  connect  the 
mouth  of  Arthur  Kill  with  New  York  Harbor. 

Dunkirk  Harbor,  with  a  view  of  securing  sixteen  feet  of  water. 

Allegheny  River,  from  Oloan,  New  York,  to  Warren,  Pennsyl- 
vania. 

NORTH  CAROLINA. 


For  breakwater  to  protect  town  of  Beaufort. 

Potohunk  River. 

Durham's  Estuary  from  mouth  to  village  of  Edwards  Mills. 


Ohia 


OHIO. 


Oregon. 


Ohio  River  between  Iron  ton,  Ohio,  and  three  miles  along  and  up 
the  Ohio  east  of  the  mouth  of  Guyan  River,  West  Virginia,  for  the 
purpose  of  ascertaining  what  is  necessary  to  clear  said  river  be- 
tween said  points  of  obstructions  and  to  deepen  the  channel  thereof 
where  necessary,  with  all  such  other  improvements  As  may  be 
found  expedient  for  the  storing  and  harbormg  of  steamboats,  coal 
barges,  and  for  the  landing  and  shipping  of  coal  and  other  freights 
on  said  river  between  said  point. 

Little  Miami  River,  with  the  view  of  affording  an  ice  harbor. 

Raccoon  River  from  its  junction  with  the  Ohio  River  for  fifty 
miles  of  said  Raccoon  River. 

OREGON. 

Chetco  River. 

Inner  navigation  of  Alsea  River. 

Nestucca  River,  as  far  as  Woods. 

Rogue  River,  from  Grant  Pass  to  the  mouth 

Navigable  tido-water  channels  of  Coos  River,  with  a  view  to  re- 
move snags,  logs,  and  other  olistructions. 

Yamhill  River,  from  mouth  to  McMinnville,  for  slackwater  nav- 
igation by  loi'k  and  dam  at  Lafayette. 

Willamette  River,  alwve  Oregon  City. 

Harbor  at  Yaquina  Bay,  with  a  view  to  obtaining  twenty-five 
feet  of  water  at  mean  low  water  upon  the  bar  at  the  entrance. 


Pezmsylvania. 


Rhode  Island. 


PENNSYLVANIA. 

For  lock  and  dam  on  Alle^^heny  River,  at  or  near  Tarentum. 

For  lock  and  dam  at  the  most  practicable  point  for  navigation 
on  Allegheny  River,  between  the  dam  at  Tarentum  and  Herr  Is- 
land Dam. 

For  the  location  of  the  necessary  number  of  movable  locks  and 
dams  on  the  Ohio  River  between  Davis  Island  Dam  and  the  dam 
at  or  near  the  mouth  of  the  Beaver  River,  in  Pennsylvania. 

RHODE  ISLAND. 

Apponaug  Harbor,  Cow^essett  Bay. 
Wickford  Hai'bor,  Narragansott  Bay. 
Breachway  into  Salt  Pond,  Block  Island. 
Groonwicli  Harbor,  Greenwich  Hay. 

Paw^tuxot  Harbor,  Providence  River.  Inner  Harbor  at  Point 
Judith  Breakwater. 


LAWS  AFFECTING   CORPS   OP   ENGINEERS. 


3515 


Lynch  River. 


James  River. 


SOUTH  CAROLINA. 


SOUTH  DAKOTA. 


South  Caro- 
lina. 


South    Dako< 
ta. 


TENNESSEE. 

Sequatchie  River. 

Duck  River. 

Hiawassoe  River  in  Tennessee  from  its  confluence  with  the  Ten- 
nossea  River  to  the  mouth  of  the  Ocoee  River. 

Wolf  River. 

Harbor  at  Memphis,  including^  removal  of  bar  forming  opposite 
the  upper  part  of  the  city,  and  bank  protection  along"  the  city  front. 

Emory  River,  from  its  mouth  to  Harriman. 

TEXAS. 


Tennessee. 


Texas. 


Channel  through  Sabine  Lake  from  Sabine  Pass  to  mouths  of  Sa- 
bine and  Neches  Rivers. 
Sabine  River,  from  Sudduth's  Bluff  to  Logansport,  Louisiana. 
Brazos  River,  from  its  mouth  to  the  town  of  Richmond. 
From  the  mouth  of  Neches  River  to  Shocks  Bluff. 
Sulphur  River  from  its  mouth  to  Sulphur  Station, 

VERMONT. 


Vermont. 


Harbor  at  Adams  Landing,  so  called,  on  Grand  Isle,  and  North 
Hero  Harbor,  on  Lake  Champlain. 


VIRGINIA. 


Virginia. 


Milford  Haven,  bar  at  mouth. 
Morattieo  Creek,  obstruction  at  mouth. 
Little  Wicomico  River,  obstruction  at  mouth. 
Harbor  at  Petersburg  and  Appomattox  River,  for  diversion  of 
waters  to  Old  North  Channel  above  city. 

WASHINGTON. 


Washington 


Snohomish  River  from  mouth  to  Lowell. 

Lewis  River  from  its  mouth  to  Speliah  Creek. 

Nooksack  River,  with  a  view  of  removing  obstructions,  straight- 
ening channel  to  prevent  jams  and  the  filling  of  Bellingham  Bay 
with  deposits  of  earth. 

Everett  Harbor,  including  mouth  of  Snohomish  River. 

Ui)per  Columbia  River,  Washington,  from  the  international 
boundary  to  Rock  Island  Rapids. 


WISCONSIN. 


Wisconsin. 


Lake  Pepin,  whether  additional  harbors  of  refuge  are  necessary, 
and  if  necessary,  where  the  same  should  be  located. 
Green  Bay,  from  jjVht-house  to  first  bridge  on  Fox  River. 
Harbor  at Stockbindge  on  Lake  Winnebago. 
Harbor  at  CaluQj^t  on  Lake  Winnebago. 
Fox  River,  on  * l  .,  necessitv  antl   advisability  of  building  a  pro- 


this  act    Preliminary 
or  an  examinations. 

en- 
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Report.  gineer  and  the  division  enjsrineer  of  the  locality  shall  report  to  the 

Chief  of  Engineers,  first,  whether,  in  their  opinion,  the  harbor  or 
river  under  examination  is  worthy  of  improvement  by  the  General 
DetailB.  Government,  and  shall  state  in  such  report  fully  and  particularly 

the  facts  and  reasons  on  which  they  base  such  opinions,  including' 
the  present  and  prospective  demands  of  commerce ;  and,  second, 
if  worthy  of  improvement  by  the  General  Government,  what  it 
will  cost  to  survey  the  same,  with  the  view  of  submitting  plan  and 
estimate  for  its  improvement ;  and  the  Chief  of  Engineers  shall 
submit  to  the  Secretary  of  War  the  reports  of  the  local  and  divi- 
sion engineers,  with  his  views  thereon  and  his  opinion  of  the  pub- 
lic necessity  or  convenience  to  be  subserved  by  the  proposed  im- 
Reports  to  be  provement ;  and  all  such  reports  of  preliminary  examinations,  with 
BonttoHouHeof  such  recommendations  as  he  may  see  proper  to  make,  shall  be 
Kepresentoiives  transmitted  by  the  Secretary  of  War  to  the  House  of  Representa- 
and  printed.       tives,  and  arehereby  ordered  to  be  printed  when  so  made. 
Appropriation     SEC.  8.  For  preliminary  examinations,  contingencies,  expenses 
tlons^etc"^'^*  connected  with  inspection  of  bridges,  the  service  of  notice  required 
'  in  such  cases,  the  examination  of  bridge  sites  and  reports  thereon, 

and  for  incidental  repairs  for  which  there  is  no  special  appropria- 
tion for  rivers  and  harbors,  one  hundred  and  twenty-five  thousand 
dollars :  Provided^  That  no  preliminary  examination,  survey,  pro- 
ject, or  estimate  for  new  works  other  than  those  designated  in  this 
Provisos.         act  shall  be  made  :  And. prmnded  further,  That  after  the  regular  or 
e^^uniess^pro-  ^^^''^^^  report  on  any  examination,  survey,  project,  or  work  under 
vided  for.  way  or  proposed  is  submitted,  no  supplemental  or  additional  report 

No  supple-  or  estimate,  for  the  same  fiscal  year,  shall  be  made  unless  ordered 
etc^tS^i2*mS^'  by  a  resolution  of  Congress.    The  Government  shall  not  be  deemed 
No  project  au-  to  have  entered  upon  any  project  for  the  improvement  of  any  water 
thorized    until  way  or  harbor  mentioned  in  this  act  until  funds  for  the  commence- 
m^e^'^*****^^™®^*  of  the  proposed  work  shall  have  been  actually  appropriated 
by  law. 

Approved,  July  13,  1892. 


July  13, 1802.        OHAP.  160.— An  act  authorizing  the  Aransas  Harbor  Terminal  Railway  Com- 

Sany  to  construct  a  bridge  across  the  Corpus  Christl  Channel,  known  as  the 
[orris  and  Cummings  Ship  Channel,  in  Aransas  County,  Texas. 

Aransas  Har-     ^^  *^  enacted  by  the  Senate  and  House  of  Bepresentatives  of  the  United 

bor  and  Termi-  States  of  America  iii  Congress  assembled,  That  the  Aransas  Harbor 

nai  Railway  Terminal  Railway  Company,  a  corporation  chartered  under  the 

bTidJ^'^torpus  It^ws  of  the  State  of  Texas,  is  hereby  authorized  and  empowered 

Chrisii  Chan  -  to  erect,  construct,  maintain,  and  operate  a  bridge  over  and  across 

iiei.  Tex.  the  Corpus  Christi  Channel,  known  as  the  Morris  and  Cummings 

Railway  bridge,  ^j^.^  d^annel,  in  Aransas  County,  Texas.    Said  bridge  shall  be 

constructed  to  provide  for  the  passage  of  railway  trains  on  and  over 

a  double  or  single  track  as  said  Aransas  Harbor  Terminid  Railway 

Draw.  Company  may  elect. 

Sec.  2.  That  said  bridge  shall  be  constructed  with  a  draw  or 
turn  of  sufficient  capacity  to  afford  free  passage  to  such  vessels  and 
Provisos.         boats  as  navigate  said  channel:  Provided^  That  said  bridge  shall 
be  opened  promptly  upon  reasonable  signal  for  the  passage  of  boats 
Opening  draw,  and  other  water  craft,  except  when  trains  are  passing  over  the 
draw  or  turn;  but  in  no  case  shall  unnecessary  delay  occur  in 
opening  the  drawer  turn  after  the  passage  of  trains  or  at  any 
other  time;  and  the  said  Aransas  Harbor  Terminal  Railway  Com- 
pany shall  maintain  at  its  own  expense,  from  sunset  to  sunris3, 
Lights,  etc.     such  lights  or  other  signals  on  said  bridge  as  the  United  States 
Light-House  Board   shall  prescribe.     And  no  bridge  shall  bo 
erected  and  maintained  under  the  authority  of  this  act  which  shall 
Unobstructed  at  any  time  substantially  or  materially  obstruct  the  free  naviga- 
navigation.         tion  of  said  channel;  and  if  any  bridge  erected  under  such  author- 
ity shall,  in  the  opinion  of  the  Secretary  of  War.  obstruct  such 
navigation,  he  is  hereby  authorized  to  cause  such  cnange  or  alter- 
ation of  such  bridge  to  be  made  as  mtUI  effectually  obviate  8uo]i  ob- 
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struction,  and  all  such  alterations  shall  be  made  and  all  such  ob- 
structions be  removed  at  the  expense  of  the  owner  of  said  bridge. 
And  in  case  of  any  obstruction,  or  alleged  obstruction,  to  the  navi- 
fixation  of  said  channel,  caused,  or  alleged  to  be  caused,  by  said 
bridge,  the  case  may  be  brought  in  the  circuit  court  of  the  United    Litigation. 
States  in  which  any  portion  of  said  obstruction  or  bridge  may  be 
located:  Provided  furtlier.  That  nothing  in  this  act  shall  be  so  con-    Existing  laws 
strued  a3  to  repeal  or  modify  any  of  the  provisions  of  law  now  ex-  Jiot  affected, 
isting  in  reference  to  the  protection  of  navigation  of  rivers,  or  to 
exempt  this  bridge  from  the  operations  of  the  same.    That  all  rail- 
road companies  desiring  the  use  of  any  bridge  constructed  under  compantes^^^^^ 
this  act  shall  have  and  be  entitled  to  equal  rights  and  privileges 
relative  to  the  passage  of  railway  trains  or  cars  over  the  same  and 
over  the  approaches  thereto  upon  payment  of  a  reasonable  compen- 
sation for  such  use;  and  in  case  the  owner  or  owners  of  said  bridge    Terms, 
and  the  several  railroad  companies,  or  any  one  of  them  desiring 
such  use,  shall  fail  to  agree  upon  the  sum  or  sums  to  be  paid,  and 
ui)on  rules  and  conditions  to  which  each  shall  conform  in  using 
said  bridge,  all  matters  at  issue  betwen  them  shall  be  decided  by 
the  Secretary  of  War  upon  a  hearing  of  the  allegations  and  proofs 
of  the  parties. 

Sec.  3.  That  any  bridge  authorized  to  be  constructed  under  this    Secretary   of 
act  shall  be  located  and  built  under  and  subject  to  such  regulations  ^ar  toaT)prove 
for  the  security  of  said  channel  as  the  Secretary  of  War  shall  pre-  ^  *'^^' 
scribe;  and  to  secure  that  object,  the  said  corporation  shall,  at 
least  two  months  previous  to  the  commencement  of  the  construction 
of  said  bridge,  submit  to  the  Secretary  of  War,  for  his  examina- 
tion and  approval,  a  design  and  drawing  of  the  bridge  and  a  map 
of  the  location,  giving  such  information  as  may  be  necessary  to 
enable  the  Secretary  of  War  to  judge  of  the  proper  location  of  said 
bridge,  and  shall  furnish  such  information  as  may  be  required  for 
a  full  and  satlsf actorv  understanding  of  the  subject ;  and  until  such 
plan  and  location  of  the  bridge  are  approved  by  the  Secretary  of 
War,  the  bridge  sliall  not  be  built :  and  should  any  change  be  made    Changes, 
in  the  plan  of  said  bridge  during  the  progress  of  construction  or 
after  completion  such  change  sh^l  be  subject  to  the  approval  of 
the  Secretary  of  War. 

Sec.  4.  That  the  right  to  alter,  amend,  or  repeal  this  act  is    Amendment, 
hereby  expressly  reserved,  and  the  right  to  require  any  changes  etc. 
in  said  structure,  or  its  entire  removed  at  the  expense  .of  the  own* 
ers  thereof,  whenever  Congress  shall  decide  that  the  public  inter- 
est requires  it,  is  also  expressly  reserved. 

Sec.  5.  That  this  act  shall  be  null  apd  void  if  actual  construction  Commence- 
of  the  bridge  herein  authorized  be  not  oommenced  within  one  year  Sq^^^^^  ^^^" 
and  completed  within  three  years  from  the  passage  of  this  act.       ^ 

Approved,  July  13, 1892. 


CHAP.  170.— An  act  to  authorize  the  Lake  Charles  Road  and  Bridge  Company,     July  14, 1802. 
of  Lake  Charles.  LoulBlana,  to  construct  and  maintain  bridges  across  English 
Bayou  and  Calcasieu  Klver. 


Be  it  enacted  by  the  Senate  aiid  Houae  of  Beprcsentatives  of  the  United 
States  of  America  in  Congress  assembledy  That  it  shall  be  lawful  for 
the  Lake  Charles  Road  and  Bridge  Company ,  a  corporation  created 
and  existing  under  and  by  virtue  of  the  lav.s  of  the  State  of  Louis-  g^.^^ 
iana,  or  its  assigns,  tp  erect,  construct,  and  maintain  a  bridgeover  pan 
the  English  Bayou  and  d  bridge  over  Calcasieu  River, In  the  State  tod| 
of  Louisiana,  ai  Suoif^c^ints  upon 3  l^ayou  and  river  in  township  ^^^l  «g?,J;i, 
nine  south  and  i^^'-tX  ^^/^-hf:  «r^   .*'«'l^  ^  _  .;  a^  «mma  advantaareous.  ta. 


Liake  Charles 
oad     and 
Bridge  Com- 
y     may 
•ridge  English 


Wagon,  toot, 
bridge. 


X  ^ 
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DrawB.  Sec.  2.  That  each  of  said  bridges  shall  be  constructed  as  draw- 

bridges, with  an  opening  over  the  center  of  the  channel  of  such 
width  as  the  Secretary  of  War  shall  determine,  and  which  shall  not 
be  less  than  thirty  feet  in  the  clear  across  English  Bayou  and  not 

Proviso.  less  than  fifty  feet  in  the  clear  across  Calcasieu  River :  Pnnnded. 

diSws^  ^  ^  ^  s«^'0,  That  said  draws  shall  be  opened  promptly  upon  reasonable 

signal  for  the  passage  of  lx)atrf,  vessel,  or  other  water  craft,  and  in 
no  case  shall  unnecessary  delay  occur ;  and  said  company  or  cor- 
poration shall  maintain,  at  its  own  expense,  from  sunset  to  sunrise, 

Lights,  etc.  such  lights  or  other  signals  on  said  bridges  as  the  Light  House 
Board  shall  prescribe,  and  such  sheer  booms  or  other  structures 
as  may  be  necessary  to  safely  guide  vessels,  boats,  rafte,  or  other 
water  craft  safely  through  said  draw  openings  as  shall  be  desig- 
nated and  required  by  the  Secretary  of  War. 

Secretary    of     SEC.  3.  That  said  bridges  shall  bo  built  and  located  under  and 
pians^^etc^^^^^^  subject  to  such  regulations  for  the  security  of  navigation  of  said 
'      '  bayou  and  river  as  the  Secretary  of  War  shall  prescribe,  and  to 

secure  that  object  the  said  company  or  cori>oration  shall  submit  to 
the  Secretary  of  War,  for  his  examination  and  approval  a  design 
and  drawings  of  tho  bridges  and  a  map  of  the  location,  given  for 
the  space  of  one  mile  above  and  one  mile  below  the  proposed  loca- 
tion the  topography  of  the  banks  of  the  bayou  and  nver,  the  shore 
lines  at  high  and  low  water*,  the  direction  and  strength  of  the  cur- 
rent at  all  stages,  and  the  soundings,  accurately  showing  the  bed 
of  the  streams,  and  shall  furnish  such  other  information  as  may  be 
required  for  a  full  and  satisfactory  understanding  of  the  subject ; 
and  until  the  said  plans  and  locations  are  approved  by  the  Secre- 
tary of  War  the  bridges  shall  not  bo  built :  and  should  any  changes 
bo  made  in  the  plans  of  said  bridges  during  the  progress  of  con- 
struction such  change  shall  be  submitted  to  the  approval  of  the 
Secretary  of  War. 

Amendment,  SEC.  4.  That  the  right  to  alter,  amend,  or  repeal  this  act,  or  to 
6tc-  require  any  changes  in  such  structures,  or  their  entire  removal  at 

the  expense  of  the  owners  thereof,  whenever  the  Secretary  of  War 
shall  decide  that  the  public  interest  requires  it,  and  the  right  to 
prescribe  such  rules  and  regulations  in  regard  to  toll  and  other- 
wise as  may  be  deemed  reasonable,  are  expressly  reserved. 

Commence-  SEC.  5.  That  this  act  shall  be  null  and  void  if  actual  construction 
ment  and  com-  of  the  bridges  herein  authorized  be  not  commenced  within  two 
pietion.  years  and  completed  within  three  years  from  the  date  hereof. 


Approved,  July  14, 189: 


July  14, 1892.        €HAP.  171.— An  act  making  appropriations  to  provide  for  the  expenses  of  the 
— government  of  the  District  of  ColumWa  for  the  fiscal  year  ending  June  thir- 
tieth, eighteen  hundred  and  ninety-three,  and  for  other  purposes. 

Beit  enacted  hy  tfie  Senate  and  House  of  lieprcsentatives  of  the  United 

District  of  Co-  States  of  America  in  Congress  assembled.  That  the  half  of  the  follow- 

^**i'^tions*^^^'^' ^^'^  ®^™®  named,  respectively,  is  hereby  appropriated,  out  of  any 

^^  **  money  in  tho  Treasury  not  otherwise  appropriated,  and  the  other 

Half  from  Dis- half  out  of  the  revenues  of  the  District  of  Columbia,  for  the  pur- 

trict  revenues,    poses  following,  being  for  the  expenses  of  the  government  of  the 

District  of  Columbiafor  the  fiscal  year  ending  June  thirtieth,  eight- 
een hundred  and  ninety -three,  namely ; 

GENERAL  EXPENSES. 

Salaries,  etc.  FOR  SALARIES  AND  CONTINGENT  EXPENSES. 

Executive  of-     PoR  EXECUTIVE  OFFICE  : "  For    *    *      *     one  Engineer  Com- 
^Commisslon-°^^^'='^^^^^'»  ^^*'  thousand  seven  hundred  and  sixty -eight  doUai'B  (to 
era,    secretary,  make  salary  live  thousand  dollars) ; 
etc.  •«««**• 


ft'V 
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Care  of  Bridges  :  For  ord inai*y  caro  of  bridgfos,  including  keop-    Bridges, 
ers,  oil,  lamps,  and  matches,  five  thousand  duUara  ;  foi*  construc- 
tion and  repairs  of  bridjijes,  foiirteon  thousand  dollars :  in  all,  nine- 
t'on  thous:md  dollars.     That  the  Washington  and  Georgetown    Washington 
lUilroad  Company  is  liereby  required  to  repair  the  bridge  across  K^ISoad^'^Com^ 
Kock  Crook  at  M  street  northwest  at  acost  not  exceeding  ton  thou-  pany  to  repair 
sand  dollars,  said  repairs  to  b<3  made  under  the  direction  of  the  En-  m  street  bridge. 
gineer  Commissioner  of  the  District  of  Columbia  and  in  accordance 
with  plans  and  specifications  to  be  i)repared  by  him. 

WASHINGTON  AQUEDUCT.  Aqueduct. 

For  engineering,  maintenance,  and  general  repairs^  twenty  thou-    Engineering, 
sand  dollars.  ®  ^' 

*  *  *  *  *  *  • 

Approved,  July  14, 1892. 


CHAP.  172.— An  act  makinp:  appropriations  for  the  support  of  the  Military     July  14, 1892. 

Academy  for  the  fiscal  year  ending  June  thirtieth,  eighteen  hundred  and  ninety 

three. 

Be  it  enacted  by  the  Senate  and'House  of  lifpre.^cntntivcs  of  the  United 
States  of  America  in  Congress  asscmhkd,  That  the  following  sums    Military Acad- 
be,  and  the  same  are  hereby,  appropriated,  out  of  any  money  in  emy  approprlar 
the  Treasury  not  otherwise  appropriated,  foi*  the  support  of  the  ^*^^^- 
Military   Academy  for  the  fiscal  year  ending    Juno    thiftioth, 
eighteen  hundred  and  ninety-three : 

For  pay  of  one  Superintendent  of  the  United  States  Military  Pay  of  Super- 
Academy  (colonel),  in  addition  to  pay  as  lieutenant-colonel  of  en-  f essors^^tc ^'^**' 
gineers,  five  hundred  dollars.  ' 

«♦♦***« 

For  pay  of  one  instructor  of  practical  military  engineering 
(major),  m  addition  to  pay  as  first  lieutenant,  nine  hundred 
dollars. 

******* 

For  department  of  practical  military  enjrineoring:  For    *    *    *   Departmentof 
extra-duty  pay  of  engiiieei*  soldiers,  at  lifty  cents  per  day  each,  J!J*^y^^^^gj^JJ^; 
when  performing  special  skilled  mechanical  labor  in  the  depart-  ing. 
ment  of  practical  military  engineering. 

*       .       *  *  *  •  *  * 

Approved,  July  14, 1892. 


CHAP.  196.~An  act  making  appropriations  for  the  support  of  the  Army  for    July  16, 1892. 

the  fiscal  year  ending  June  thirtieth,  eighteen  hundred  and  ninety-three,  and 

for  other  purposes. 

Beit  enacted  by  the  Senate  and  House  of  Bepresentalives  of  the  United 
States  of  America  in  Congre.'^s  asscmhled^  That  the  following  sums    Army  appro- 
be,  and  they  are  hereby,  appropriated,  out  of  any  money  in  the  P"*^^°^- 
Treasury  not  otherwise  api^ropriatcd,  for  the  support  of  the  Army 
for  the  year  ending  June  thirtieth,  eighteen  hundred  and  ninety- 
three. 


MISCELLiANEOUS.  Mlscellaneoug. 

»  *  *  *  ♦  «  « 

For  additional  pay  to  officer  in  charge  of  public  buildings  and  Public  build- 
grounds,  in  Washington,  District  of  Columbia,  one  thousand  ^^^^'  ®^^''  ^*  ^ 
dollars. 
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Eglnneer  De- 
partmeat. 

Incidental  ex- 

1)011868. 


ENGINEER  DEPARTMENT. 


Material. 


Engineer  Depot  at  Willets  Point,  New  York:  Incidental  ex- 
penses of  the  depot,  including  fuel,  lights,  chemicals,  stationery, 
hardware,  extra-duty  pay  to  soldier.s  necjssarily  employed  for 
periods  not  loss  than  ten  days  as  artificers  on  work  in  addition  to 
and  not  strictly  in  line  of  their  military  duties,  such  as  carpenters, 
blacksmiths,  draftsmen,  printers,  lithographers,  photographers, 
engine  drivers,  teamsters,  wheelwrights,  masons,  machinists, 
painters^  overseers,  laborers,  repairs  of  and  for  materials  to  repair 
public  buildings,  machinery,  and  unforeseen  expenses,  four  thou- 
sand dollars. 

For  purchase  of  materials  for  the  instruction  of  engineer  troops 
at  Willets  Point  in  their  special  duties  of  sappers  and  miners,  for 
land  and  submarine  mines,  and  pontooneers,  torpedo  drill,  and 
signaling,  thirty-five  hundred  dollars. 
instmmentB.  For  purchase  and  repair  of  instruments  to  be  issued  to  oflBcers  of 
the  corps  of  engineers  and  to  officers  detailed  and  on  duty  as  act- 
ing engineer  officers  for  use  on  public  works  and  surveys,  two 
thousand  dollars. 

Library  of  the  Engineer  School  of  Application  :  Purchase  and 
binding  of  professional  works  of  recent  date  treating  of  military 
and  civil  engineering  and  kindred  scientific  subjects,  five  hundred 
dollars. 

The  purchase  of  pontoon  material  required  to  complete  one  divi- 
sion of  reserve  and  one  division  of  advance-guard  equipage,  livo 
thousand  dollars. 

In  all,  fifteen  thousand  dollars. 


Books. 


Pontoon 
terlal. 


ma- 


Approved,  July  16,  1892. 


July  16, 1892.     CHAP.  196.— An  act  making  appropriations  for  the  legislative,  executive,  and 

. Judicial  expen.jes  of  the  Governniont  for  the  tlscal  year  ending  June  thirtieth., 

eighteen  hundred  and  ninety-three,  and  for  other  purposes. 

i^  e  K ^  1  a  ti ve  ^^  *^  enacted  by  the  Senate  and  House  of  Rep resentaiives  of  the  JJn  ited 
executive,  and  Statcsof  America  in  Confjress  a.'^serUbled ,  That  the  following  sums  be, 
judicial  ex- and  the  same  are  hereby,  appropriated,  out  of  any  money  in  the 
SriaUons*^^'"  Treasury  not  otherwise  appropriated,  in  full  compensation  for  the 
^       ^    '  service  of  the  fiscal  year  ending  June  thirtieth,  eighteen  himdred 

and  ninety-three,  for  the  objoct«  hereinafter  expressed,  namely: 


War 
ment. 


Departr 


WAR  DEPARTMENT. 


E  nglneer 
office. 


Draftsmen, 
etc. 


Proviso. 


Limit. 
Report 


In  the  Office  of  the  Chief  of  Engineers:  Chief  clerk,  at 
two  thousand  dollars ;  four  clerks  of  class  four :  two  clerks  of  class 
three ;  three  clerks  of  class  two ;  three  clerks  of  class  one ;  one 
clerk,  at  one  thousand  dollars ;  one  assistant  messenger :  and  two 
laborers ;  in  all,  twenty-three  thousand  two  hundred  and  forty  dol- 
lars. 

And  the  services  of  skilled  draftsmen,  civil  engineers,  and  such 
other  servk^os  as  the  Secretary  of  War  may  deem  necessary,  may 
be  employed  only  in  the  office  of  the  Chief  of  Enirineers  to  carry 
into  elTect  the  various  appropriations  for  rivers  and  harbors,  for- 
tifications, and  surveys  to  be  paid  from  such  appropriations:  Pro- 
vidcdy  That  the  expenditures  on  this  account  for  the  fiscal  year 
ending  June  thirtieth,  eighteen  htindred  and  ninety-three,  shall 
not  exceed  sixty  thousand  dollars;  and  that  the  Secretary  of  War 
shall  cai'h  year,  in  the  annual  estimates,  report  to  Congress  the 
number  of  persons  so  employed  and  the  amount  paid  to  each. 
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Overseers,  etc 


WatchmexL 


PUBLIC  BUILDINGS  AND  GROUNDB.  Public  build- 

1  ng  s      and 
grounds. 

Office  OP  Public  Buildings  and  Grounds:  For  one  clerk.   cierk,mes8en- 
one  thouvand  six  hundred  dollars;  one  messenger;  one  public  jjar-  ger,  gardener, 
dener,  one  thousand  eight  hundred  dollars;  in  all,  four  thousand 
two  hundred  and  forty  dollars. 

For  overseers,  draftsmen,  foremen,  mechanics,  gardeneis,  and 
laborers  employed  in  the  public  grounds,  thirty  thousand  dollars. 

For  day  watchman  in  Franklin  Square,  six  hundred  and  sixty 
dollars. 

For  day  watchman  in  La  Fayette  Square,  six  hundred  and  sixty 
dollars. 

^or  two  day  watchmen  in  Smithsonian  Grounds,  at  six  hundred 
and  sixty  dollars  each,  one  thousand  three  hundred  and  twenty 
dollars. 

For  two  night  watchmen  in  Smithsonian  Grounds,  at  seven  hun- 
dred and  twenty  dollars  each,  one  thousand  four  hundred  and 
forty  dollars. 

For  one  day  watchman  at  Judiciary  Square  apd  one  at  Lincoln 
Square  and  adjacent  reservations,  at  six  hundred  and  sixty  dollars 
each,  one  thousand  three  hundred  and  twenty  dollars. 

For  one  night  watchman  in  Judiciary  Square,  seven  hundred  and 
twenty  dollars. 

For  one  day  watchman  at  Iowa  Circle;  one  at  Thomas  Circle  and 
neighboring  reservations;  one  at  Rawlins  Square  and  Washing- 
ton Circle;  one  at  Dupont  Circle  and  neighboring  reservations; 
one  at  McPherson  and  Farragut  Squares;  one  at  Stanton  Square  and 
neighboring  reservations;  two  at  Henrv  Square  and  Seaton  Square 
and  reservations  east*  of  Botanic  Garden;  one  at  Mount  Vernon 
Square  and  adjacent  reservations;  one  for  the  greenhouses  and  nur- 
sery; one  at  grounds  south  of  Executive  Mansion;  eleven  in  all,  at 
six  hundred  and  sixty  dollars  each,  seven  thousand  two  hundred 
and  sixty  dollars. 

For  one  night  watchman  at  Henry  Square  (Armory)  and  Seaton 
Square  and  reservations  east  of  Botanic  Garden,  seven  hundred  and 
twenty  dollars. 

For  one  night  watchman  at  Garfield  Park,  seven  hundred  and 
twenty  dollars. 

For  contingent  and  incidental  expenses,  five  hundred  dollars. 


Contingent 
expenses. 


Approved,  July  16, 1892. 


*,  198.— An  act  to  a«aend  section  seven  of  the  act  approved  June  twenty-     t„i«  i/t  imm 
,  eighteen  hundred  and  eighty-eight,  entitled  "An  act  to  authorize  the    **   ^     ' 
iction  of  a  bridge  over  the  Missouri  River  at  or  near  the  city  of  Omaha. 


CHAP 

second 

construe 

Nebraska,**  and  for  other  purposes. 


Be  U  enacted  by  the  SencUe  and  House  of  Representatives  of  the  United 
States  of  America  in  Congress  assembled,^  That  section  seven  of  the    m  i  s  s  o  u  r  i 
act  approved  June  twenty-second,  eightden  liundred  and  eighty-  River, 
eight,  entitled  "An  act  to  authorize  the  construction  of  a  bridge  i^^®  ^^*^^*" 
over  the  Missouri  River  at  or  near  the  city  ot  Omaha,  Nebraska,"  tJomaha?§ebr. 
18  hereby  amended  go  as  to  require  said  bridge  to  be  completed    voi,  25,  p.  i99.' 
vritbin  tnree  years  from  the  date  ot  the  approval  of  this  act,  and 
all  the  other  provi^jons  oi  said  act  are  hereby  revived  and  deter- 
mined  to  b3  in  ful}  fprc^  and  effect. 

Approved,  July  ^^^  i892. 


{ 
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T«i-»i  iA(M»        CHAP.  814.— An  act  granting  the  right  Of  way  to  the  Mexican  Gulf,  Padflc  and 
jmyzi,  law,    p^jge^  Sound  Railroad  Company  over  and  through  the  public  lands  of  the  United 
States  In  the  States  of  Florida,  Alabama,  Mississippi,  and  Tennessee,  and  grant- 
ing the  right  of  way  to  said  railroad  company  over  and  through  theunited 
States  naval  and  military  reservations  near  Pensacola,  In  the  State  of  Florldft. 

Be  it  enacted  by  the  Senate  and  House  of  Bepresentatives  ofth£  United 

Mexican  Gulf,  States  of  America  in  Congress  assenibledf  That  the  Mexican  Gulf,  Pa- 

Paciflc  and  Pu-  cific  and  Puget  Sound  Railroad  Company,  a  company  organized 

fJJSound ^1- under  the  laws  of  the  States  of  Florida  and  Alabama,  is  hereby 

granted^^t of  granted  the  right  of  way,  one  hundred  feet  in  width,  through  the 

way  through  lands  belonging  to  the  united  States  in  the  States  of  Florida,  Alar 

& u!Jm dt?^Ai£  ^*™*»  Mississippi,  and  Tennessee,  and  through  the  reservations 

bma.    Missis-  lying  near  Pensacola,  in  the  State  of  Florida,  known  as  the  nav»l 

sippi,  and  Ten-  and  military  reservations.    The  said  The  Mexican  Gulf,  Pacific  and 

"*  PeMacoia      Pnget  Sound  Railroad  Company  is  hereby  granted  also  the  nrivi- 

Use  of  timber,  leg©  and  authority  to  use  such  timber,  gravel,  stone,  and  all  mar 

etc.  terials  within  the  said  right  of  way  through  lands  belonging  to  the 

United  States,  except  said  naval  and  military  reservations,  as  may 

be  necessary  in  the  construction  and  operation  of  the  said  The 

Mexican  Gulf,  Pacific  and  Puget  Sound  Railroad. 

Location     SEC.  2.  That  the  line  and  location  of  the  right  of  way  to  the  said 

through  reser-  The  Mexican  Gulf,  Pacific  and  Puget  Sound  Railroad  Company 

coia?to'  be  ^  through  the  naval  and  military  reservations  near  Pensacola,  Ilor- 

proved  by  Sec-  ida,  shall  be  subject  to  the  approval  and  under  the  control  of  the 

"d^®^'  W*' Secretary  of  the  Navy  and  the  Secretary  of  War :  Provided^  That 

ProvSo.'         ^^^  said  railroad  company,  on  notification  by  the  Secretaries  of  the 

Track  to  navy- Navy  and  War,  shall,  within  a  reasonable  time  thereafter,  con' 

y^^'  struct,  maintain,  and  operate  at  its  own  expense  a  spur  track  or 

tracks  to  enter  into  and  be  located  at  such  place  or  places  within 
-  the  present  limits  of  the  navy-yard  incloeure  on  said  reservation 
Coaling  sta-  as  may  be  designated  by  the  Secretary  of  the  Navy  :  And  provided 
tion.  further^  That  the  Secretaries  of  the  Navy  and  War  be,  and  are 

hereby,  authorized  to  allow  the  use  by  the  said  company,  in  the 
accommodation  of  its  general  traffic  ana  the  maintenance  of  a  ooal<* 
ing  station,  of  so  much  of  the  land  and  water  front  of  the  said  res- 
ervation lying  west  of  and  outside  the  present  navy-yard  inclosure 
as  in  their  judgment  will  not  be  required  for  naval  or  army  pur- 
poses, and  as  will  not  be  a  hindrance  to  the  public  defense  nor 
prejudicial  to  the  health  of  those  residing  on  the  Government  res- 
ervation and  not  to  exceed  in  any  one  case  three  hundred  feet  of 
water  front,  which  width  may  extend  back  along  the  line  of  said 
road  not  more  than  one  thousand  feet;  the  value  of  the  use  of  land 
to  be  appraised  by  a  board  of  naval  officers,  to  be  appointed  bjr  the 
Damages.        Secretary  of  the  Navy :  And  provided  further^  That  said  company 
shall  reimburse  the  residents  of  said  reservation  for  any  damages 
to  their  property  or  tenements  caused  by  the  construction,  exca- 
vation, or  operation  of  said  road,  such  damage  in  all  cases  to  be 
Regulation,     fixed  by  the  said  board :  And  provided  furth^,  That  the  right  of 
way  and  other  privileges  granted  in  this  section  shall  be  subject 
to  the  regulation  and  control  of  the  said  Secretaries,  and  shall  be 
inoperative,  null,  and  void  unless  the  said  railroad  company  shall 
complete  the  construction  of  and  have  in  use  its  tracks  within  two 
years  from  the  date  of  the  passage  of  this  act. 
Removal  of     Sec.  3.  Thq,t  the  Secretaries  of  the  Navy  and  War  may,  at  any 
■tmctures.        tixae  they  shall  deem  it  necessary  for  the  public  good,  cause  tQji>e 
removed  or  destroyed  all  or  any  of  the  structures  hereby  permitted^ 
on  the  naval  and  military  reservations  near  Pensacola,  Florida, 
Structures  to  without  liability  for  damages ;  and  the  said  company  shall  not  erect 
Secretaries^  of  ^^  ^^^^  ^^©  ^8®  Of  any  residences  on  said  reservation,  nor  shall  it 
War  and  Navy.  ©I'ect  any  structures  of  any  kind  thereon,  except  such  sl^  the  Sec- 
retaries of  the  Navy  and  War  shall  approve ;  and  all  approvals  in 
this  act  required  shall  be  in  writing. 
Amendment,     Sec.  4.  That  Congress  expressly  reserves  the 'right  to  alter, 
etc.  amen  (J,  or  repeal  this  act,  in  whole  or  in  part,  without  any  liability 

on  the  part  of  the  United  States  for  any  damages,  or  losses  susr 
tained  by  said  company. 

Approved,  July  21, 1892. 
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CHAP.  88S.  ->An  act  making  appropriations  for  f ortiflcatioos  and  other  works    jniy  e  8  1892 
of  defense,  for  the  armament  thereof,  for  the  procnrement  of  heavy  ordnance  ' 

for  trial  and  service,  and  for  other  purposes. 

Be  U  enctcted  by  the  Senate  and  Houseof  BepreaentcUivesof  ike  United 
States  of  America  in  Congress  assembled,  That  the  sums  of  money  aOTSoDrSti^S 
herein  provided  for  be,  and  the  same  are  hereby,  appropriated  out  ^^    ^ 
of  any  moneys  in  the  iS^asury  not  otherwise  appropriated,  to  be 
available  until  expended,  namely : 

GCN  AND  Mortar  Batteries  :  For  construction  of  ^n  and    Gun  and  mor- 
mortar  batteries,  five  hundred  thousand  dollars.  tar  batteries. 

Sites  for  fortifications  and  seacoast  defenses  :  For    gj^^ 
the  procurement  of  land,  or  right  pertaining  thereto,  needed  for 
the  site,  location,  construction,  or  prosecution  of  work  for  fortifi- 
cations and  coast  defenses,  five  hundred  thousand  dollars,  or  so 
much  thereof  as  may  be  necessary. 

Preservation  and  Repair  of  Fortifications  :  For  the  pro-    Preservation. 
ieotioQ,  preservation,  and  repair  of  fortifications  for  which  there  ^^' 
may  be  no  special  appropriation  available,  sixty  thousand  dollars. 

For  preparation  o£  plans  for  fortifications,  five  thousand  dollars'.    Plans. 
«»»♦♦*» 

That  the  President  is  hereby  authorized  to  appoint  a  board,  to    Commissi  on 
consist  of  three  officers  of  the  Armr  and  three  officers  of  the  Navy,  JSr"2S^^an? 
who  shall  examine  and  report  to  the  Secretary  of  War  for  trans- etc..  Pacific 
mission  to  Congress  for  its  consideration  what,  in  their  opinion.  Coast, 
is  the  most  suitable  site  on  the  Pacific  Ck>ast  or  on  the  rivers  or 
other  waters  thereof,  for  the  erection  of  a  plant  for  finishing  and 
assembling  the  parts  of  heavy  guns  and  other  ordnance  for  the  use 
of  the  Army  and  Navy.    That  foi*  the  payment  of  the  necessary 
expenses  of  the  board  to  be  appointed  under  the  foregoing  provi- 
sions the  sum  of  two  thousand  five  hundred  dollars  is  hereby  ap- 
propriated out  of  any  money  in  the  Treasury  not  otherwise  ap- 
propriated. 

•  .  «         •     «  *  *  •  # 

For  the  following,  to  be  expended  under  the  direct  supervision    Board  of  Ord- 
of  the  Board  of  Ordnance  and  Fortification,  created  by  the  fortifi-  nance  and  For- 
cations   appropriation   act   approved  September  twenty-second,  ^^cation. 
eighteen  hundred  and  eighty-eight,  and  in  the  manner  prescribed 
by  said  act,  namely:  y^i  25     ^ 

******* 

Board  of  Ordinance  and  Fortification:  To  enable  the    purchases, 
board  to  make  all  needful  and  proper  purchases,  experiments  and  tests,  etc. 
tests  to  ascertain,  with  a- view  to  tneir  utilization  by  the  Grovern- 
ment,  the  most  effective  guns,  small  arms,  cartridges,  projectiles, 
fuses,  explosives,  torpedoes,  armor  plates,  and  other  implements 
and  engines  of  war,  and  to  purchase  or  cause  to  be  manufactured 
under  authority  of  the  Secretary  of  War,  such  guns,  carriages, 
armor  plates,  and  other  war  materials  and  articles  as  may,  in  the 
judgment  of  the  Board,  be  necessary  in  the  proper  discharge  of 
the  duty  devolved  ujwn  it  by  the  act  approved  September  twenty- 
second,  eighteen  hundred  and  eighty-eight;  to  pay  the  salar^r  of    Vol. 26, p. 489. 
the  civilian  member  of  the  Board  of  Ordnance  and  Fortification 
provided  by  the  act  of  February  twenty-fourth,  eighteen  hundred    civ  Ulan  mem 
and  ninety-one,  and  for  the  necessary  traveling  expenses  of  said  ^^- 
member  when  traveling  on  duty  as  contemplated  in  said  act;  for    ^oi.wj,p.7w. 
payment  of  the  necessary  expenses  of  the  Board,  including  a  per    ''^P®^®^' 
diem  allowance  to  each  officer  detailed  to  serve  thereon  when  em- 
ployed on  duty  away  from  his  permanent  station  of  two  dollars  and 
fifty  cents  a  day ;  and  for  the  test  of  experimental  suns  and  car- 
riages procured  in  accordance  with  the  recommendations  of  the 
Board  of  Ordnance  and  Fortification,  two  hundred  and  ten  thou- 
sand dollars. 

That  all  material  purchased  under  the  foregoing  provisions  of 
this  act  shall  be  of  American  manufacture,  except  in  cases  when,  ^^V*?*'*?  ^ 
in  the  judgment  of  the  Secretary  of  War,  it  is  to  the  manifest  manufaJtSre.*^ 
interest  of  the  United  States  to  make  purchases  in  limited  quanti-    Exception.* 
ties  abroad,  which  material  shall  be  admitted  free  of  duty. 

Approved,  July  23, 1892. 
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July  28  1892.        CHA.P.  2S7.— An  act  to  accept  a  bequest  made  by  General  Georse  W.  Cullom 

for  the  erection  of  a  memorial  hall  at  West  Point,  New  York,  ana  to  carry  the 

terms  and  conditions  of  the  same  Into  execution. 

Preamble.  Whereas  Georjje  W.  Culluni)  colonel  of  the  Corpfi  of  Engineers 

on  the  retired  list,  brevet  major- general  United  States  ^my,  a 
resident  of  the  city  of  New  York,  lately  deceased,  did,  by  his  last 
will  and  testament,  give  and  bequeath  to  the  United  States  the 
sum  of  two  hundred  and  fifty  thousand  dollars  upon  the  terms  and 
conditions  that  the  United  btates  shall  build  and  maintain,  in  ac- 
cordance with  certain  stipulations,  upon  the  public  grounds  at 
West  Point,  New  York,  a  fire-proof  memorial  hall  for  certain  des- 
ignated purposes  hereinafter  specified :  Therefore, 
Be  it  enacted  by  the  tSencUe  and  House  of  Bepresentativea  of  Ihe  United 
Military  Acad-  Sta^  of  America  in  Congress  assembled,  That  the  said  bequest  be, 
^Acceptance  of  *^^  *^®  same  hereby  is,  accepted  by  the  United  States  under  the 
bequest  by  Gen.  terms  and  conditions  thereto  annexed  by  the  sltid  testator  in  his 
G.  w.   cTuUum  said  last  will  and  testament ;  the  said  sum  of  two  hundred  and  fifty 
haU.  ™®™*''^**^  thousand  dollars  to  be  paid  into  the  Treasury  of  the  United  States, 
subject  to  the  disposition  hereinafter  to  be  made  of  the  same  and 
for  the  faithful  execution  of  the  objects  and  purposes  of  said  be- 
quest according  to  the  will  of  the  donor. 
Board  of  trus-     Sbc.  2.  That  the  Superintendent  of  the  United  States  Military 
'®®*'  Academy,  three  other  members  of  the  academic  board,  and  Major- 

General  James  B.  Fry,  during  his  lifetime,  be,  and  they  are,  con- 
stituted a  board,  by  the  name  of  '^The  Board  of  Trustees  of  the 
Memorial  Hall  of  the  United  States  Military  Academy,"  whose 
Duties.  duty  it  shall  be  to  erect  the  said  memorial  hall  according  to  the 

provisions  of  the  will  of  the  testator,  and  on  completion  thereof  to 
transfer  the  same  to  the  United  States  for  perpetual  use  as  a  me- 
morial hall,  to  be  devoted  to  the  objects  and  purposes  as  defined 
in  the  said  will.  And  the  members  of  the  said  board  of  trustees, 
to  be  selected  as  aforesaid,  shall  be  appointed,  immediately  upon 
the  passage  of  this  act,  by  the  Secretary  of  War,  from  tiie  mem- 
bers of  the  academic  board  of  the  said  academy  who  are  graduates 
Vacancies.  thereof.  And  in  the  event  of  any  vacancy  occurring  in  the  t&d 
board  of  trustees,  either  by  the  death  or  inability  to  serve  of 
Major-General  James  B.  Fry,  or  by  the  death  or  vacation  of  office 
of  any  member  thereof  who  was  appointed  by  selection  from  the 
members  of  the  said  academic  board,  the  Secretary  of  War  shall 
in  each  case,  and  from  time  to  time  as  often  as  vacancies  occur, 
fill  such  vacancy  by  the  appointment  of  a  meznber  of  the  said  aca- 
demic board,  who  shall  be  a  graduate  of  the  said  Military  Acade- 
my, in  the  same  manner  as  provided  for  in  the  original  appoint- 
ment. 
.  ^rection  of  gEC.  3.  That  when  the  said  sum  of  two  hundred  and  fifty  thou- 
^*  sand  dollars  shall  have  been ^paid  into  the  Treasury  of  the  united 

States  the  whole  sum  shall  be,  and  hereby  is,  appropriated  for  the 
erection  of  a  suitable  structure  for  the  purposes  of  a  memorial  hall 
at  West  Point,  New  York,  upon  such  site  at  West  Point,  New 
York,  as  the  board  of  trustees  herein  created  shc^  recommend 
and  the  Secretary  of  War  approve, 
^ays  to   ^     Sec.  4.  That  the  said  boara  of  trustees  shall,  as  soon  as  practi- 
boa^^of  trui^  cable  after  the  funds  appropriated  for  building  purposes  in  the 
tees.  preceding  section  shall  nave  become  available,  determine,  by  a 

majority  of  the  whole  number  of  its  members,  upon  a  plan  and 
specifications  for  a  building  to  be  erected  corresponding  to  and  in 
accordance  with  the  terms  and  conditionsof  the  aforesiud  bequest, 
and  submit  the  same  to  the  Secretary  of  War  for  his  approval,  who 
Approval  by  on  behalf  of  the  United  States  shall  then  cause  a  contract  to  be  let, 
Warf  *  in  the  same  manner  as  other  contracts  to  which  the  United  States 

is  a  party,  for  the  erection  of  said  building,  under  the  direction  of 
the  said  board  of  trustees. 
Use  of  'unds  "  sec.  5.  That  the  funds  appropriated  in  this  act  shall  be  drawn 
p.ra^''  *^"  ^^^^  *^®  Treasury  as  required  by  section  thirty-six  hundred  and 
seventy- three,  Revised  Statutes  of  the  United  States,  in  the  case 
of  moneys  appropriated  for  the  use  of  the  War  Department.  And 
the  said  board  of  trustees  shall  submit  to  the  Secretary  of  War  ee- 
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timates  for  his  approval,  which  shall  form  the  basis  of  his  requisi- 
tion. The  funds  so  drawn  shall  be  disbursed,  under  the  direction 
of  the  Secretary  of  War,  by  the  disbursing  officer  of  the  United 
States  Military  Academy,  ui>on  Touchers  certified  to  by  the  presi- 
dent and  secretary  of  the  said  board  of  trustees  for  and  in  behalf 
of  said  board,  ana  shall  be  accounted  for  by  the  said  disbursing* 
officer  in  the  same  manner  and  under  the  same  conditions  as  other 
public  funds  of  the  United  States :  Provided^  That  the  authority  Proviso. 
of  the  Secretary  of  War  for  any  expenditure  under  the  provisions  Approval  of 
of  this  act  shall  be  conclusive  evidence  of  the  legality  thereof.        war'fliuS.'^ 

Sec.  6.  That  the  memorial  hall  to  be  erected  under  the  provl-    Purpose  of 
sions  of  this  act  shall  be  a  receptacle  of  statues,  busts,  mural  tab-  J^  memorial 
lets,  and  portraits  of  distinguished  and  deceased  officers  and  grad-  ^^ 
uates  of  the  Military  Academy,  of  paintings  of  battle  scenes, 
U'ophiefl  of  war,  and  such  other  objects  as  may  tend  to  give  0leva- 
tion  to  the  military  profession ;  and  to  prevent  the  introduction  oi 
unworthy  subjects  into  this  hall  the  selection  of  each  shall  be  made 
by  not  less  than  two-thirds  of  the  members  of  the  entire  academic 
board  of  the  United  States  Military  Academy,  the  vote  being  taken 
by  ayes  and  nays  and  to  be  so  recorded. 

Sec.  7.  That  the  said  board  of  trustees  shall,  within  thirtv  days     Organization 
alter  the  passage  of  this  act,  meet  at  West  Point,  New  York,  and  of  trustees. 
organize  oy  the  election  of  one  of  their  number  as  president  and 
another  as  secretary  of  said  board ;  and  a  majority  of  the  whole 
number  shall  constitute  a  auorum  for  the  transaction  of  business. 
And  the  said  memorial  hall  shall  be  erected  under  the  direction 
of  the  said  board  of  trustees,  and  after  being  erected  shall  be  main- 
tained, managed,  and  controlled  by  the  United  States  in  a  manner 
similar  to  other  public  buildings  at  West  Point.    After  the  con-  otSSSm^^^^^ 
struction  of  the  building  and  its  transfer  to  the  Government  the 
functions  of  the  said  board  of  trustees  shall  cease. 

Approved,  July  23, 1892. 


CHAP.  240.— An  act  to  establish  a  division  line  between  land  of  tbe  United    July  21 1808. 
States  and  the  Pittsburg,  Fort  W  ayne  and  Chicago  Railroad  Company.  ■  , 


Whereas  a  conflict  has  arisen  between  the  United  States  and  the    Preamble. 
Pittsburg,  Fort  Wayne  and  Chicago  Railroad  Company  as  to  the 
true  location  of  the  division  line  TOtween  land  owned  by  them  re- 
spectively on  the  north  shore  of  Ohio  River  adjacent  to  the  Davis 
Island  Dam,  in  Allegheny  Countv,  Pennsylvania;  and 

Whereas  the  following  described  compromise  line  of  division 
between  said  properties  is  satisfactory  lo  the  United  States,  to  wit : 
Beginning  at  a  stone  monument,  A,  in  the  western  boundary  line  of 

Jroperty  acquired  by  the  United  States  pt  America  from  William 
ackman,  said  property  line  being  the  former  division  line  between 
properties  of  William  Jackman  and  Alexander  Taylor,  said  monu- 
ment being  located  sixteen  and  eight-hundredths  feet  from  the 
south  rail  of  the  present  south  main  track  of  said  Pittsburg,  Fort 
Wayne  and  Chicago  Elailway,  measured  on  the  boundary  line,  said 
stone  monument  being  also  ten  feet  (measured  at  right  angles) 
from  the  future  south  rail  of  future  south  main  track  of  Pittsburg, 
Fort  Wayne  and  Chicago  Railway  as  located  ;  thence  south  forty- 
four  degrees  and  forty  minutes  east,  five  hundred  eighty-one  and 
three-tenths  feet  to  a  stone  monument,  B,  located  thirty -one  and 
eight- tenths  feet  northeast  from  the  inner-face  wall  of  the  western 
g-ate  recess,  Davis  IsJand  Dam ;  thence  continuing  south  forty-four 
degrees  and  forty  ii^jputes  east,  to  a  point  southeastwardly  from 
said  stone  monumej^t.  ^^  seven  and  six-tenths  feet;  thence  north 
forty-five  degrees  and  thirty  mjanteB  eaat,  five  and  ninety-two 
hundredths  feet  t^  ^^ooint ;  thon/^e  aouth  forty-four  degrees  and 
forty  miDutes  e^^^  ^^fty-foup  7^  ^ifiht-tenths  leet  to  a  point ; 
/OiH^i  Pi  *^e^..^  *0^    ^  ^virtv  minutes  west  five  and 

compromise  (or  dl- 
forty  minutes 


J 


r 
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east  two  hundred  eight  and  five-tenth b  feet  to  a  point  twenty-one 
and  two-tenths  feet  distant  northwardly  frofai  the  northwest  cor- 
ner of  lockrkeeper'b  house ;  thence  continuing  by  same  course  and 
straight  line  eighty -six  and  eight-tenths  feet  to  a  point  twenty 
and  eieht- tenths  feet  distant  northwardly  from  the  northeast  cor- 
ner of  lock-keeper's  house  ;  thence  continuing  by  same  course  and 
straight  line  one  hundred  and  fifty-six  and  seven-tenths  feet  to  a 
stone  monument,  C;  thenoe  southeastwardly  by  a  curved  line, 
radius  eight  thousand  five  himdred  and  ninety-four  feet,  a  distance 
of  one  hundred  and  nineteen  and  seven-tenths  feet  to  a  point  thirty 
and  three-tenths  feet  northeast  from  inner  face  of  eastern  gate  re- 
cess, Davis  Island  Dam;  thence  continuing  southeastwardly  by 
same  curved  line  six  hundred  and  thirty-five  feet  to  a  stone  monu- 
ment. D ;  thence  southeastwardly  by  straight  line  tangent  to  last- 
mentioned  line  a  distance  of  one  hundred  and  thirty-one  feet  to  a 
stone  monument,  E,  on  the  eastern  boundary  line  of  property  of 
the  United  States  of  America  acquired  from  Thomas  Mulvehlll : 
Therefore, 
Davis  Island  '^  ^  enacted  by  the  Senate  cw«J  Home  of  Bepreaentatives  of  the  United 
Dam,  Pa.  States  of  America  in  Oonqress  assembled.  That  the  United  States 

Settlement  of  of  America  do  consent  to  the  division  line  hereinbefore  recited 
withPittsbuTff  "^^  specified  between  their  land  and  that  of  the  Pitteburg,  Fort 
Fortwayneand  W^yii^  ^^^  Chicago  Railroad  Company  on  the  north  shore  of 
Chicago  Rail- the  Ohio  River  at  the  Davis  Island  Dam  upon  the  relinquish- 
road  Company,  ment  and  conveyance  by  the  said  railroad  company  of  all  its  right, 

tiUe,  and  interest  in  and  to  the  property  on  the  south  or  river  aide 
of  said  recited  line  to  the  United  States ;  and  upon  such  relin- 
quishment and  conveyance  to  the  United  States  in  a  manner  valid 
and  satisfactory  to  the  Attorney-General  of  the  United  States  do 
hereby  release  and  convey  all  their  ri^ht,  title,  and  interest  in  and 
to  the  property  north  of  said  recited  line  to  the  said  Pittsburg, 
Proviiot.  Fort  Wayne  and  Chicago  Railroad  Company :  Provided,  That  no 
ma^rlal**   ^'  fiB)are  material  shall  be  stored  south  of  the  proposed  new  track  of 

tne  said  railroad  company  for  a  space  of  seven  hundred  and  thirty 

feet,  beginning  fifty  feet  above  the  upper  gate  recess  and  ending 

fifty  feet  below  the  lower  gate  recess :  Prohided  also,  That  the  said 

Walk.  railroad  company  shall  construct  a  walk  of  crushed  limestone,  such 

as  is  used  at  its  stations,  from  Belle vue  Station  to  the  lock  house : 

M  a  s  o  nr  y  And  provided  also.  That  the  said  railroad  company  shall  protect 

walls.  lY^Q  en^g  of  f;^^  recesses,  if  necessary,  by  masonry  walls. 

Approved  July  23, 1892. 


July  ^  1892.       €HAP.  241.— An  act  to  eBtabllsh  a  railroad  bridge  across  the  Black  River,  In 

! L_  Arkansa.s. 


Be  it  enacted  by  the  Senate  and  House  of  B^yresentativesofthe  United 
HoxieandPo-  States  of  America  in  Congress  assembled,  That  the  Hozie  and  Poca- 
road'^ComSSy  ^<^o*»®  Railroad  Company,  a  corporation  organized  under  the  laws 
may  bridge  of  the  State  of  Arkansas,  its  successors  and  assigns,  are  hereby  au- 
Biack  River  at  thorizedand  empowered  to  erect,  establish,  and  maintain  a  railroad 
Ark!^  '  bridge  across  the  Black  River  in  the  State  of  Arkansas,  between  a 

point  on  the  east  side  of  said  river,  in  the  county  of  Randolph  in  said 
State,  to  be  by  said  company  seleoted,  and  at  a  point  to  be  also 
selected  by  said  company  at  or  near  the  town  of  Pocahontas  on  the 
west  side  of  said  Black  River,  in  said  county  of  Randolph  and  State 
Unobstructed  of  Arkansas ;  and  that  said  bridge  shall  not  interfere  with  the  free 
navigation.        navigation  of  said  river,  and  in  case  of  any  litigation  arising  from 
Ldtigation.      j^jjy  obstruction  or  alleged  obstruction  to  the  free  navigation  of 
said  river,  the  same  shall  be  instituted  and  determined  in  the  dis- 
trict court  of  the  United  States  for  the  eastern  district  of  the  State 
of  Arkansas. 
Ckmstniction.     SEC.  2.  That  any  bridge  built  under  the  provisions  of  this  act 
may,  at  the  option  of  the  company  building  the  same,  be  built  as  a 
drawbridge,  with  a  pivot  or  other  form  of  draw,  or  with  unbroken 
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or  continuous  spans :  Provided,  That  if  the  said  bridge  shall  be    Proviso. 
built  with  unbroken  or  continuous  spans  it  shall  have  one  or  more    Spans, 
channel  spans,  each  having  not  less  than  two  hundred  feet  clear 
channel  way,  measured  normal  to  the  current  of  said  river,  and 
not  less  than  fifty  feet  clear  headroom  above  high-water  mark,  and 
the  clear  headroom  under  the  other  channel  spans  may  be  less 
than  fifty  feet :  Pivvided,  That  no  part  of  the  superstructure  of    Height 
such  spans  shall  ^ve  a  less  headroom  than  ten  feet  above  high- 
water  marl?:  Ana  provided  further.  That  the  interests  of  naviga-    pie,g  etc 
tion  be  not  injured  by  such  reduction  in  height ;  and  the  piers  of 
said  bridge  shall  be  parallel  with  the  current  of  said  river,  and 
the  main  span  shall  be  over  the  main  channel  of  the  river,  and  not 
less  than  two  hundred  feet  in  length  :  And  provided  cUsOy  That  if    Draw. 
way  bridge  built  under  this  act  shall  be  constructed  as   a  draw- 
bridge, the  same  shall  be  constructed  as  a  pivot  drawbridge,  with 
a  draw  over  the  main  channel  of  the  river  at  an  accessible  and 
navigable  point  and  with  spans  of  not  less  than  one  hundred  feet 
in  length,  measured  normal  to  the  carrent  of  said  river,  on  eacb 
side  of  the  central  or  pivot  pier  of  the  draw ;  and  the  next  adjoin- 
ing spans  to  the  draw  shall  not  be  less  than  two  hundred  feet  in 
length,  measured  normal  to  the  current  of  said  river,  and  every 
part  of  the  superstructure  shall  give  a  clear  headroom  of  not  less 
than  ten  feet  above  high  watermark  :  Provided,  That  the  spans  of    LocaUon    of 
both  high  and  low  bndges  shall  be  so  located  as  to  adOford  the  spans, 
greatest  possible  accommodations  to  the  river  traffic,  and  a  draw 
opening  of  low  bridges  shall,  if  practicable,  be  located  next  or  near 
shore ;  and  the  piers  of  said  bridge  shall  be  parallel  with  the  cur- 
rent of  the  river  when  said  bridge  may  be  erected :  And  provided  Opening  draw. 
alsOf  That  said  draw  shall  be  opened  promptlv  upon  reasonable 
signal  for  the  passage  of  boats :  And  providea  also,  That  if  the  ap-    Approaclies 
procu^hes  by  land  to  said  bridge  shall  be  built  over  land  submerged 
at  high  water,  said  approaches  shall  be  provided  with  sufficient 
'  passage  for  water,  in  connection  with  the  water  way  through  the 
spans  of  said  bridge,  to  ^ass  the  flood  discharge  of  the  Black  River 
without  unduly  increasmg  the  velocity  of  flow  through  the  navi- 
gated spans  of  said  bridge :  And  provided  also,  That  all  such  dikes,    Aids  to  navi- 
booms,  piers,  fences,  wing  dams,  and  other  necessary  works  that  nation, 
may  be  necessary  to  safely  guide  all  steamboats,  rafts,  tows,  and 
other  water  craft  navigating  said  river,  up  to  and  through  said 
draw  or  channel  spans  at  any  and  all  stages  of  water  in  the  Black 
River,  within  the  distance  of  one  mile  above  and  one-half  mile  below 
said  bridge  shall  be  located,  constructed,  and  maintained  at  all  times 
as  may  be  required  by  the  Secretary  ef  War ;  And  provid£d  also,    Maps  to  show 
That  the  approaches  of  said  bridge  by  land  or  by  water  within  the  »Ppro«*©8,etc 
limits  of  high  water  with  limiting  .and  level  lines  of  the  natural 
surface,  grimes  of  track,  and  proposed  high-water  discharge  open- 
ings, within  said  overflowed  limits  along  the  line  of  such  road  or 
any  road  using  said  bridge  and  all  accessory  works  herein  required 
among  other  data  hereinafter  required  shall  be  indicated,  shown 
and  located  upon  the  maps  and  plans  of  said  bridge,  hereinafter 
required  to  be  submitted  for  approval  to  the  Secretary  of  War. 

Sec.  3.  That  any  bridge  constructed  under  this  act  and  accord-    Lawful  stmc- 
ing  to  its  limitation  shall  be  a  lawful  structure,  and  shall  be  known  route.  ^"^^  ^*' 
and  recognized  as  a  post  route,  and  the  same  is  hereby  declared  to 
bo  a  post  route,  upon  which  also  no  higher  charge  shall  be  made 
for  the  transmission  over  the  same  of  the  mails,  the  troops,  and  the 
munitions  of  war  of  the  United  States  than  the  rate  per  mile  paid 
for  their  transportation  over  the  railroads  and  public  highways 
leading  to  the  said  bridge,  and  the  United  States  shall  have  the    postal     tele- 
right  of  wav  for  a  postal  telegraph  across  said  bridge.  graph. 

Sec.  4.  That  alj  railway  companies  desiring  to  use  said  bridge   ^se  by  other 
shall  have  and  b^  entitled  to  equal  rights  and  privileges  In  the  pas-  companies, 
sageof  thesamea^  J  i^  the  use  of  the  machinery  and  fixtures  thereof, 
and  of  the  ^PPi^Jt^g  thereto  im^er  and  upon  such  terms  and  con-    Terms, 
ditions  as  Bh^  J^^^J^Hcribed  i  °  u^   ^eoreUry  of  War  upon  hear- 
ing the  aZie^r^t  A  JP^proofa^^^^f  ^!^S  ease  they  s^^^ 
agree.  \^  ^^"  ^       ***  0/  {/i^ 
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Secretary  of  Sec.  5.  That  the  structure  herein  authorized  §hall  be  built  and 
War  to  approye  located  under  and  subject  to  such  regulations  for  the  security  of 
plans,  etc.  navigation  of  said  river  as  the  Secretary  of  War  shall  prescribe ; 

and  to  secure  that  object  the  said  company  or  corporation  shall 
submit  to  the  Secretary  of  War,  for  his  examination  and  approval, 
a  design  and  drawings  of  said  bridge  and  approaches  by  land  and 
by  water,  and  a  map  of  the  location,  giving,  for  the  space  of  one 
mile  above  ana  one  mile  below  the  proposed  locatioH,  the  topog^* 
raphy  of  the  banks  of  the  river,  the  shore  lin^s  at  high  and  low 
water,  the  direction  and  strength  of  the  current  at  all  stages,  and 
t^ie  soundings,  accurately  showing  the  bed  of  the  streami  the  loca- 
tion of  any  other  bridge  or  bridges,  and  shall  furnish  such  other 
information  as  mav  be  required  for  a  full  and  satisfactory  under- 
standing of  the  subject ;  and  until  the  said  plan  and  location  of  the 
bridge  and  approaches  thereto  are  approved  by  the  Secretary  of 
War  the  bridge  shall  not  be  commenced  or  built,  and  should  any 
change  be  mc^e  in  the  plan  of  said  bridge  during  the  procesa  of 

Changes.  construction  such  change  shall  be  subject  to  the  approval  of  the 
Secretary  of  War  ;  and  the  said  structure  shall  be  at  all  times  so 
managed  and  kept  as  to  offer  reasonable  and  proper  means  for  the 
passage  of  vessels  through  or  under  said  structure ;  and  to  secure 
the  sf3e  passage  of  vessete  at  night  there  shall  be  displayed  on  said 

jAghts.  bridge,  from  the  hour  of  sun  set  to  that  of  sunrise ,  such  lights  as  may 

be  prescribed  by  the  Light-House  Board ;  and  the  said  structure 
shall  be  changed,  at  the  cost  and  expense  of  the  owners  thereof, 
from  time  to  time,  as  the  Secretary  of  War  may  direct,  so  as  to  pre- 
serve the  free  and  convenient  navigation  of  said  river. 

Commence-  SEC.  6.  That  this  act  shall  be  null  and-  void  if  actual  construction 
SeSon  *^°*  ^^  *^®  bridge  herein  authorized  be  not  commenced  within  one 
year  and  completed  within  three  years  from  the  datfi  thereof. 

Amendmeiit.  Sec.  7.  That  the  right  to  alter,  amend,  or  repeal  this  act  is 
hereby  expressly  reserved. 

Approved,  July  23, 1892. 


July  86,  ISPg.       CHAP.  848.^ An  act  to  enforce  reciprocal  commercial  relations  between  tba 
United  States  and  Canada,  and  for  other  purposes. 

Be  it  enacted  by  the  Senate  cmd  House  of  BepresenUxtives  of  the  United 
Canadian  States  of  America  in  Congress  assembledy  That,  with  a  view  of  secur- 
^r^ident  t  o  ^^S  reciprocal  advantages  lor  the  citizens,  i)orts,  and  vessels  of  the, 
suspend  free  United  States,  on  and  after  the  first  day  of  August,  eighteen  hun- 
passage  dred  and  ninety-two,  whenever  and  so  often  as  the  President  shall 
Mam  Fa^Ca^  ^  satisfied  that  the  passage  through  any  canal  or  lock  connected 
nfSwhen  unjust  with  the  navigation  of  the  Saint  Lawrence  River,  the  Great  Lakes, 
charges  »reor  the  water  ways  connecting  the  same,  of  any  vessels  of  the  United 
Ka*ion'of  aSnt  States,  or  of  cargoes  or  passengers  in  transit  to  any  port  of  ,the 
Lawrence  Rlv-  United  States,  is  prohibited  or  is  made  difficult  or  burdensome  by 
e  r .  etc.,  by  the  imposition  of  tolls  or  otherwise  which,  in  view  of  the  free  pas- 
vess^  eS***"  ®^®  through  the  Saint  Marys  Falls  Canal,  now  permitted  to  ves- 
See  Procs.,  p.  sels  of  all  nations,  he  shall  deem  to  be  reciprocally  unjust  and  un- 
54.  reasonable,  he  shall  have  the  power,  and  it  shall  be  his  duty,  to 

suspend,  by  proclamation  to  that  effect,  for  such  time  and  to  such 
extent  (including  absolute  prohibition)  as  he  shall  deem  just,  the 
right  of  free  passage  through  the  Saint  Marys  Falls  Canal,  so  far 
as  it  relates  to  vessels  owned  by  the  subjects  of  the  government  so 
discriminating  against  the  citizens,  ports,  or  vessels  of  the  United 
States,  or  to  any  cargoes,  portions  of  cargoes,  or  passengers  in 
transit  to  the  ports  of  the  government  making  such  discrimina- 
tion, whether  carried  in  vessels  of  the  United  States  or  of  ot^er 
nations. 
Tolls.  In  such  case  and  during  such  suspension  tolls  shall  be  levied, 

collected,  and  paid  as  follows,  to  wit :  Upon  freight  of  whatever 
kind  or  description,  not  to  exceed  two  dollars  p^  ton ;  upon  pas- 
sengers, not  to  exceed  five  dollars  each,  as  shiul  b^  from  time  to 
Proviso,  time  determined  by  the  President :  Provided^  That  no  tolls  shall 
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be  charged  or  collected  upon  freight  or  passengers  carried  to  and    No  charge  for 
landed  at  Ogdenshurg,  or  any  port  west  of  Ogdensburg,  and  south  na^^gaiion  west 
of  a  line  drawn  from  the  northern  boundary  of  the  State  of  New  Jf  ogtiensburg, 
York  through  the  Saint  Lawrence  River,  the  Great  Lakes,  and 
their  connecting  channels  to  the  northern  boundary  of  the  State  of 
Minnesota. 

Sec.  2.  All  tolls  so  chare^ed  shall  be  collected  under  such  regu-    collection  of 
lations  as  shall  be  prescribed  bv  the  Secretary  of  the  Treasury,  toils, 
who  may  require  the  master  oi  each  vessel  to  furnish  a  sworn 
statement  of  the  amount  and  kind  of  cargo  and  the  number  of  pas- 
sengers carried  and  the  destination  of  the  same,  and  such  proof  of    proof  of  destl- 
the  actual  delivery  of  such  cargo  or  passengers  •  at  some  port  or  natioo. 
place  within  the  limits  above  named  as  he  shall  deem  satisfactory ; 
and  until  such  proof  is  furnished  such  freight  and  passengers  may 
be  considered  to  have  been  landed  at  some  port  or  place  outside  of 
those  limits,  and  the  amount  of  tolls  which  would  have  accrued  if    Tolls  to  tte  a 
they  had' been  so  delivered  shall  constitute  a  lien,  which  may  ba  Ui«n- 
enforced  against  the  vessel  in  default  wherever  and  whenever 
found  in  the  waters  of  the  United  States. 

Approved,  July  26, 1B92. 


CHAP.  2M.— An  act  to  amend  "An  act  to  authorise  the  constnictlon  of  a    July  26«  188t. 

bridge  across  the  Tennessee  Blver  at  or  near  Knozvllle,  Tennessee,'*  approved 

August  ninth,  eighteen  hundred  and  eighty-eight. 

Be  it  enaded  by  the  Senate  and  House  of  Jtepresentaiivea  of  the  United 
States  of  America  in  Congress  assembled,  That  the  time  for  the  Ten^S^f^S^- 
commencement  of  the  bridge  authorized  by  an  act  entitled  **  An  er  at  KnoxvUle^ 
act  to  authorize  the  construction  of  a  bridge  across  the  Tennes-  Tenn. 
see  River  at  or  near  Knoxville,  Tennessee,"  approved  August    Vol.  26,  p.  886. 
the  ninth,  eighteen  hundred  and  eighty-eight,  be,  and  the  same 
is  hereby,  extended  one  year  from  this  passage  of  this  act,  and    Time  for  con- 
that  the  time  for  the  completion  of  said  bridge  be  extended  three  structionex 
years  from  the  same  date.  tended. 

Approved,  July  26,  1892. 


CHAP.  £06.— An  act  to  authorize  the  construction  of  a  bridge  across  the    Jul727,189& 
Savannah  River.  


Be  it  enacted  Jf^  the  Senate  and  Hotise  of  B^resentatives  of  the  United 
States  of  America  in  Conoress  assembledy  That  the  assent  of  the  irflSSd  Ati^?fc 
ITnited  States  of  America  is  hereby  given  to  the  Middle  Georgia  Railway  Com- 
and  Atlantic  Railway  Company,  a  corporation  incorporated  by  p  »  n  y  may 
the  laws  of  the  State  of  Georgia,  its  successors  and  assigns,  Jj^j^^J;^*^ 
and  such  other  persons  as  may  dq  associated  with  it,  to  construct  Hutchinson  is- 
and  maintain  a  bridge  over  the  Savannah  River  from  the  main  land,  Georgia 
land  to  Hutchinson  Island,  in  the  county  of  Chatham. 

Sec.  2.  That  the  bridge  shall  be  so  constructed,  by  draw-span    Construction 
or  otherwise,  that  a  free  and  unobstructed  passage  may  be  secured 
to  bM  vessels  and  other  water  craft  navigating  said  river.    That    Secretary   of 
any  bridge  constructed  under  this  act  shall  be  built  and  located  prove  plans  etf 
under  and  subject  to  such  regulations  for  the  security  of  naviga-  ^       ^      '     * 
tion  of  said  river  as  the  Secretary  of  War  shall  prescribe ;  and  to 
secure  that  object  the  said  company  shall  submit  to  the  Secretary 
of  War,  for  his  examination  and  approval,  the  design  and  draw- 
ings of  the  bridge,  piers,  and  approaches,  and  a  map  of  the  loca- 
tion, giving,  for  the  space  of  at  least  one  mile  above  and  one  mile 
below  the  proposed  location,  the  topography  of  the  banks  of  the 
river,  the  snore  lines  at  high  Water   ft^^  ^^  ^^^  water,  and  the  di- 
rection and  stren^^ii  q{  the  cui.j,^g^  at  all  stages,  and  the  sound- 
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ings,  accurately  Bhowing  the  bed  of  the  stream,  and  the  location 
of  other  bridg^e  or  bridges,  wharves,  landings,  or  ferries,  and 
shall  furnish  such  other  information  as  shui  be  required  for  a 
full  and  satisfactory  understanding  of  the  subject ;  and  until  said 
plan  and  location  of  the  bridge  are  approved  bv  the  Secretary  of 
War  the  bridge  shall  not  be  commenced  or  buut,  and  after  such 
approval  by  the  Secretary  of  War  the  approved  plans  anc^  designs 
for  the  bridge  shall  not  be  deviated  from  or  added  to  either  during 
the  construction  or  after  the  completion  of  the  bridge  until  the 
proposed  change  shall  have  been  submitted  to  the  Secretary  of 
War  and  received  his  approval ;  and  the  said  bridge  shall  be  at  all 
times  so  kept  and  managed  as  to  offer  reasonable  and  proper  tneans 
for  the  passage  of  vessels  through  or  under  said  bridge,  and  if  said 
Opening  draw,  bridge  be  built  with  a  draw  said  draw  shall  be  opened  promptly 
upon  reasonable  signal  for  the  passage  of  boats  or  other  craft,  and 
the  said  company  or  corporation  shalT  maintain,  at  its  own  expense. 
Lights,  etc.  from  sunset  to  sunrise,  such  lights  or  other  signals  on  said  bridge 
as  the  Light-House  Board  shall  prescribe ;  and  if  at  any  time  the 
Unobstructed  navigation  of  said  river  shall  in  any  manner  be  obstructed  or  im- 

navigation.        paired  by  the  bridge  authorized  by  this  act  to  be  oonstructed,  the 

Secretary  of  War  shidl  have  authority,  and  it  shall  be  his  duty,  to 
require  said  company  to  alter  and  change  said  bridge,  at  its  own 
expense,  in  such  manner  as  may  be  proper  to  secure  free  and  com- 
plete navigation  without  impediment ;  and  it  upon  reasonable  no- 
tice to  said  company ,  its  successors  or  assigns,  to  make  such  change 
or  improvements,  the  said  company  fails  to  do  so,  the  Secretary  of 
War  shall  have  authority  to  make  the  same,  and  shall  thereupon 
Litigation,  institute  proceeding  in  the  circuit  court  of  the  United  States  in 
and  for  the  district  in  which  any  part  of  said  bridge  maybe  located 
Proviio.  for  the  recovery  of  the  cost  thereof :  Promdedf  awo,  Tnat  nothing 

^*i8ti^i*^8  in  this  act  shall  be  so  construed  as  to  repeal  or  modify  any  of  the 

not  affected.       provisions  of  law  now  existing  in  reference  to  the  protection  of  the 

navigation  of  rivers,  or  to  exempt  this  bridge  from  the  operations 
of  the  same. 
Lawfiu  struc-     sec.  3.*  That  any  bridge  built  under  this  act  and  subject  to  its 

route.*"*    ^     limitations  shall  be  a  lawful  structure  and  shall  be  recognized  and 

known  as  a  post-route,  upon  which  also  no  higher  charge  shall  be 
made  for  the  transmission  over  tl^e  same  of  tne  mails,  the  troops 
and  munitions  of  war  of  the  United  States,  or  passengers  or  freight 
over  said  bridge  than  the  rate  per  mile  paid  for  the  transportation 
over  the  railroads  or  public  highways  leading  to  said  bridge,  and 
it  shall  enjoy  the  rights  and  privileges  of  othv  post  roads  of  the 
United  States.  And  equal  privileges  in  the  use  of  said  bridge 
shall  be  granted  to  all  telegraph  and  telephone  companies,  and  t^e 
United  States  shall  have  the  right  of  way  across  said  bridge  and 

graph        ^     ^^  approaches  for  said  nostal- telegraph  purpioses. 
use'bv  other     Sbc.  4.   That  all  railroad  companies  desiring  the  use  of  said 

companies.        bridge  and  its  approaches  shall  have  and  be  entitled  to  equal 

rights  and  privileges  relative  to  the  passage  of  trains  over  the 
Terms.  same  upon  payment  of  a  reasonable  compensation  for  such  use ;  and 

in  case  the  owner  or  owners  of  said  bridge  and  the  several  railroad 
companies,  or  any  of  them,  desiring  such  use  shall  fail  to  agree 
upon  the  sum  or  sums  to  be  ^aid  or  upon  rules  and  conditions  to 
wnich  each  shall  conform  in  using  said  bridge  and  approaches,  all 
matters  at  issue  between  them  shall  be  decided  by  the  Secretary 
of  War  upon  a  hearing  of  the  allegations  and  proofs  of  the  parties. 
Amendment.     SEC.  5.  That  the  right  to  alter,  amend,  or  repeal  this  act  is 

*'*^'  hereby  expressly  reserved,  and  the  right  to  require  any  changes 

in  said  structure,  or  its  removal,  at  the  expense  of  the  owners 
thereof,  whenever  the  Secretary  of  War  shall  decide  that  the  pub- 
lie  interest  requires  it,  is  also  expressly  reserved. 

ment'^knd*  wm-     ^^^'  ^'  '^^^^  ^^^^  ^^  ^^^^  ^  ^^^^  *°d  ^o^^  ^  actual  construction 
pietion.  of  the  bridge  herein  authorized  be  not  commenced  within  one  year 

and  completed  within  three  years  from  the  date  hereof. 

Approved  July  27, 1892. 
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CHAP.  2<(9.—  An  act  amending  the  act  of  October  first,  eighteen  hundred  and    July  Zi  ,1802. 

ninety,  entitled  "An  act  to  provide  for  the  examination  of  certain  officers  of • 

the  Army  and  to  regulate  promotions  therein.'* 

Be  it  enacted  by  the  Senate,  and  House  of  Bepresentatives  oflheJTnited 
States  of  America  in  Congress  assembled^  That  section  three  of  the 
act  of  October  first,  eighteen  hundred  and  ninety,  entitled  **An    Army, 
act  to  provide  for  the  examination  of  certain  ofiicers  of  the  Army    Promotions, 
and  to  regulate  promotions  therein,"  is  hereby  amended  by  adding    yo\,  86,  p.  60^ 
thereto  the  following :  ^Tuipraindedytcrtfeer,  That  officers  entitled 
by  this  section  to  examination  by  a  board  composed  entirely  of  offi-    qj-.  ^  _ 
cers  who  were  appointed  from  civil  life,  or  who  were  oficers  of  p^^^^  "j*^ 
volunteers  only  during  the  war,  may,  by  written  waiver  filed  with  clvu   lUe  may 
the  War  I>epartment,  relinquish  such  right,  in  which  case  the  ex-  ZJJJSlJ^'w^  ^' 
amination  of  such  officers  shall  be  conducted  by  boards  composed  as  a^w.     ^ 
shaJl  be  directed  by  the  Secretary  of  War. 

Sec.  2.  That  the  examination  of  officers  of  the  Corps  of  Engi- 
neers and  Ordnance  Department  who  were  officers  or  enlisted  men    p-^-^-j^.*, 
in  the  regular  or  volunteer  service,  either  in  the  Army,  Navy,  or  of  enS^w  ^r 
tlie  Marine  Corps,  during  the  war  of  the  rebellion,  shall  be  con-  ordnance    offl- 
ducted  by  boards  composed  in  the  same  manner  as  for  theexamina-  S3S^*^^5®'^^*** 
tion  of  other  officers  of  their  respective  corps  and  department;  and  Jeuion.         '* 
the  examinations  shall  embrace  the  same  subjects  prescribed  for 
all  other  officers  of  similar  grades  in  the  Corps  of  Engineers  and    ^  ^.    . 
Ordnance  Department,  respectively.  suojeets. 

Approved,  July  27, 1892. 


CHAP.  t71.~An  act  to  authorize  the  construction  of  jetties,  piers,  and  break-    July  27, 1802. 

waters  at  private  expense  In  the  Qulf  of  Mexico,  at  the  mouth  of  Ropes  Pass, 

In  the  State  of  Texas. 

^tYeiia€te€{6yt^jSenate  and  House  (^i26|)re9enta£tt^o/t^  United 
Stoites  of  America  in  Congress  assembled,  That  the  Port  Hopes  Com-    port  Bo pe b 
pany,  a  corporation  existing  under  the  laws  of  the  State  of  Texas,  Ck>mpany  m^ 
which  has  partially  constructed  a  ship  channel  across  Mustang  um^  et&   i^s- 
Island,  in  said  State,  for  the  purpose  of  obtaining  a  deep-water ^ang  island, 
harbor  upon  the  coast  of  Texas,  at  its  own  cost  and  expense,  by  i^xas. 
connecting  the  waters  of  Corpus  ChristiBay  with  those  of  the  Gulf 
of  Mexico,  be,  and  is  hereby,  authorized  to  protect  the  gulf  en- 
trance to  said  ship  channel,  and  to  further  prosecute  its  project  of 
obtaining  and  maintaining  a  deep-water  harbor,  by  constructing 
suitable  jettiies,  piers,  and  breakwaters  as  far  out  into  the  waters 
of  the  Gulf  of  Mexico  as  may  be  requisite  to  obtain  and  maintain 
a  channel  with  a  depth  of  thirty  feet,  more  or  less. 

Sec.  2.  That  said  work  shall  be  prosecuted  by  the  said  the  Port    Ck>mpietlon. 
Hopes  Company,  its  successors  and  assigns,  diligently,  and  com- 
pleted within  seven  years  from  the  passage  of  this  act  and  entirely 
at  its  own  expense,  and  nothing  in  this  act  shall  be  construed  as 
committing  the  Government  of  the  United  States  to  any  expendi- 
ture for  the  whole  or  any  part  of  the  same.    And  the  said  company 
shall  hold  the  United  States  harmless  from  any  damage  that  may    united  states 
accrue  to  any  person  or  peraons  by  reason  of  the  construction  of  its  not  liable  for 
-work,  damages,  etc. 

Sec.  3.  That  at  any  time  after  said  improvements  and  works  have    United  states 
been  completed  as  herein  provided,  and  a  depth  of  twenty  feet  has  ^o^L^on^^ooi^ 
be3n  obtained,  the  United  States  shall  have  the  right  to  pay  the  pietion. 
said  company,  or  t{j  ojr  asslirns,  successors,  or  legal  representatives, 
the  value  of  the  m^^^^b  constructed  under  this  act  or  under  or  by 
^il'' n tJ?'  *^^?H^I)nri*/fi^'"*'^W  bv  tHe  Stale  ol  Texas, which  value 
«hall  be  aecert^i^^J  ^^  appraLi/.^  Zi^  -fco  h3  made  by  three  officers    Appraisement 
of  the  ^ngineex^^^^%f%^^^^ 

pointed  tor  thf,t  %rPt^by  t h?^>i,?2^Tol™  «^^^«^  ^^^^  Y^' 
men  t  hein^  ^^LfP^  UxxU^  ^^^  ^i^  righ^  V>  said  wort  on 
the  part  ^^^O"^^^^^  nS^^iiB  act  shattbe 
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Purchase  not  construed  a8  oompelling  or  requiring  the  Govemment  to  takepos- 
compuisory.  session  of  and  pay  for  said  works  unless  so  desired  by  the  Govern- 
ment of  the  United  States. 

Amendment.  SEC.  4.  That  Cong^ress  may  at  any  time  alter,  amend,  or  repal 
this  act. 

Approved,  July  27, 1892. 


July  37, 180ZL        CHAP.  974.->An  act  to  buUd  a  bridge  across  the  Tennessee  River  between  a 

point  In  Whltesburg  Precinct,  In  Madison  County,  and  Morgan  County,  in  the 

State  of  Alabama. 

Be  it  eruicted  by  the  Senate  and  House  of  Representatives  of  the  Unikd 

Hun  ts  vilie  States  of  America  in  Congress  assembled^  That  the  Huntsville  Bridge 

pany     m ay  ^^^P^'^y*  *  corporation  duly  organized  and  existing  under  the 

bridge  Tennes-  Iaws  of  the  State  of  Alabama,  Its  successors  or  assigns,  be,  and  are 

see  River,  Ala-  herebv,  authorized  to  construct  and  maintain  a  bridge,  and  ap» 

bama.  proaches  thereto,  across  the  Tennessee  River  between  a  point  m 

Whitesburg  Precinct,  in  Madison  County,  and  Morgan  Ck>unty, 

R  a  1 1  r  o^  d ,  in  the  State  of  Alabama.    Said  bridge  shall  be  constructed  to  pro- 

briSge' "         vide  for  the  passage  of  railroad  trains,  wagons,  and  vehicles  of  all 

kinds,  steam  and  street  cars,  animals,  foot  passengers,  and  for  all 
Toll,  eto.         road  travel,  for  such  reasonable  rates  of  toU  and  under  suoh  rea- 
sonable rules  and  regulations  as  may  be  prescribed  by  said  cor- 
poration, its  successors  or  assigns,  and  approved  by  the  Secretary 
of  War. 
Lawful  struc-     Sec.  2.  That  any  bridge  built  under  this  act  and  subject  to  its 
route*"**   P<**  limitations  shall  be  a  lawful  structure,  and  shall  be  recognized 

and  known  as  a  post  route,  upon  which  also  no  higher  charm  shall 
be  made  for  the  transmission  over  the  same  of  the  mails,  the 
troops,  and  the  munitions  of  war  of  the  United  States  than  the 
rate  per  mile  paid  for  the  transportation  over  the  railroad  or  pub- 
lic highways  leading  to  said  bridge,  and  it  shali  enjoy  the  rights 
and  privileges  of  other  post  roads  in  the  United  States ;  and  equal 
privileges  in  tho  use  of  said  bridge  shall  be  granted  to  all  telegraph 
and  telephone  companies,  and  the  United  States  shall  have  the 
mnh  ^*^  *^**"riffht  of  way  across  said  bridge  and  its  approaches  for  postal  and 
^Lf^«  ^«.w  telegraph  purposes, 
i-onion  araw.     q^  j    rpj^^^^  ^^.^  bridge  shall  be  constructed*  as  a  ponton  draw- 
span  bridge,  and  shall  contain  a  ponton  drawspan  of  not  less  than  two 
hundred  feet  in  length,  which  drawspan  shall  be  maintained  over 
the  main  channel  of  the  river  at  an  accessible  and  navigable  point, 
and  the  piers  of  sadd  bridge  shall  be  parallel  with  and  the  bridge 
ProvUoi.        itself  at  right  angles  to  the  current  of  the  river:  Provi(2ed,  That 
upeningdraw.  ^^^^  draw  shall  be  opened  promptly  by  said  company  or  oorpora- 
tion  upon  reasonable  signal  for  tne  passage  of  boats  and  rafts,  and 
said  company  or  corporation  shall  maintoin.  at  its  own  expense. 
Lights,  etc      from  sunset  to  sunrise,  such  lights  or  other  signals  on  said  bridge 
as  the  Light-House  Board  shall  prescribe.     No  bridge  shall  be 
erected  or  maintained  under  the  authority  of  this  act  whioh  shall 
at  any  time  obstruct  the  free  navigation  of  said  river;  and  if  any 
Unobstructed  bridge  erected  under  such  authority  shall,  in  the  opinion  of  the 
navigation.        Secretary  of  War,  obstruct  such  navigation,  he  is  hereby  author- 
ized to  cause  the  entire  removal  thereof  or  such  change  or  altera- 
tion of  such  bridge  to  be  made  as  will  effectually  obviate  such  ob- 
struction, and  all  such  alterations  shall  be  made  and  all  suoh  ob- 
liitiffation      structions  shall  be  removed  at  the  expense  of  the  owner  ov  owners 
*^  of  said  bridge,  and  in  case  of  any  litigation  arising  from  any  ob- 

struction or  alleged  obstruction  to  the  free  navigation  of  said  river 
caused  or  alleged  to  be  caused  by  said  bridge ,  the  case  may  be  brought 
in  the  district  court  of  the  United  States  in  the  State  of  Alabama 
ExifltinK  laws  ^^  whose  jurisdiction  any  portion  of  said  obstruction  or  bridge  may 
not  affect^i.  ^  located:  Provided  further.  That  nothing  in  this  act  shall  be  so  con- 
strued as  to  repeal  or  modify  any  of  the  provisions  of  the  law  now 
existing  in  reference  to  the  protection  of  the  navigation  of  rivers, 
or  to  exempt  this  bridge  from  the  operations  of  the  same:  Provided^ 
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That  said  company  may  construct  a  wagon  and  foot  bridg^e  alone,    Wagon    and 
and  in  case  oi  the  construction  of  a  wagon  and  foot  bridge  alone  ^t  bridge  pro- 
the  drawspan  shall  be  of  such  length  and  shall  be  of  such  construe-  ^**°^- 
tion  as  shall  be  approved  by  the  Secretarjr  of  War,  and  shall  be  sub- 
ject to  all  the  provisions  herein  contained  in  respect  to  being 
promptly  opened  to  admit  of  the  unobstructed  navigation  of  said 
river,  and  of  keeping  the  said  bridge  lififhted  as  herein  provided  in 
case  of  a  railroad  and  wagon  bridge,  and  in  such  case  the  provisions 
herein  in  relation  to  the  use  for  railroad  purposes  shall  not  applv. 

Sec.  4.  That  all  railroad  companies  desiring  the  use  of  said    Use  by  rail- 
bridge  shall  have  and  be  entitled  to  equal  rights  and  privileges  ^J^  compa- 
relatlve  to  the  passage  of  railroad  trains  or  cars  over  the  same,       ' 
and  over  the  approaches  to  the-  same,  upon  the  payment  of  a  rea- 
sonable compensation  for  such  use ;  and  in  case  the  owner  or  own-    c  ompensa- 
ors  of  said  bridge  and  the  several  railroad  companies,  or  any  of  ^^on. 
them,  desiring  such  use,  shall  fail  to  agree  upon  the  sum  or  sums 
to  bo  paid,  and  upon  the  rules  and  conditions  to  which  each  shall 
conform  in  using  said  bridge,  all  matters  at  issue  between  them 
shall  be  decided  by  the  Secretary  of  War  upon  a  hearing  of  the 
i^legations  and  proofs  of  the  parties. 

Sec.  5.  That  any  bridge  authorized  to  be  constructed  under  this    Secretory   of 
act  9hail  be  built  and  located  under  and  subject  to  such  regulations  IlfJJJJ^fJP^*^^^'® 
for  the  security  of  navigation  of  said  river  as  the  Secretary  of  War  ^     . ' 
shall  prescribe ;  and  to  secure  that  object  the  said  company  or  cor- 
poration shall  submit  to  the  Secretary  of  War,  for  his  approval 
and  examination,  a  design  and  drawings  of  the  bridge,  ana  a  map 
of  the  location,  giving  for  the  space  of  one-half  mile  above  and  one- 
half  mile  below  the  proposed  location  the  topography  of  the  banks 
of  the  river,  the  shore  hues  at  high  and  low  water,  the  direction 
and  strength  of  the  currents  at  all  stages,  and  the  soundings,  accu- 
rately showing  the  bed  of  the  stream,  the  location  of  any  other 
bridge  or  bridges,  and  shall  furnish  such  other  information  as  may 
be  required  for  a  full  and  satisfactory  undei*standing  of  the  subject ; 
and  untU  the  said  plan  and  location  of  the  bridge  are  approved  by 
the  Secretary  of  War  the  bridge  shall  not  be  commenced  or  built ; 
and  should  any  change  be  made  in  the  plans  of  said  bridge  during    changes, 
the  progress  of  its  construction,  such  changes  shall  be  subject  to    ' 
the  approval  of  the  Secretary  of  War. 

Sec.  6.  That  this  act  shall  be  pull  and  void  if  actual  construction  _^  ™  m  e  n  c  o- 
of  the  bridge  herein  authorized  be  not  commenced  within  one  year  pietion.     ^°^ 
and  completed  within  three  years  from  the  time  this  act  takes 
effect :  Provided,  That  Congress  reserves  the  right  to  altor,  amend,    ProtUo. 
or  repeal  this  act  whenever  it  may  think  the  public  interests  so    Amendment, 
require.  * 

Approved,  July  27, 1892. 


CHAP.  876.— An  act  to  provide  for  the  improvement  of  the  outer  bar  of  Bmns-    July  27, 1802. 
wick,  Georgia. 


^  Brunswick, 

Be  it  enacted  by  the  Senate  avid  House  of  Bepreaentatives  of  the  United  ^^ 
States  of  America  in  Congress  assembled.  That  the  Secretary  of  War 
be  authorized  to  pay  to  C.  P.  Goodyear,  his  heirs  or  assigns,  upon    Payments  to 
the  procurement  by  said  C.  P.  Groodyear,  his  heirs  or  assigns,  of  a  ^  ^-  Goodyear 
practicable  channel  over  the  outer  bar  of  Brunswick,  Georgia,  atS^^p.**^^^ 
least  one  hundred  feet  in  width  and  of  a  minimum  depth  of  twenty-  channel  over 
two  feet  at  ordinary  mean  high  tide,  on  or  before  November  first,  ^^^^  ^>*^' 
eighteen  hundred  and  ninety-two,  the  sum  of  ton  thousand  dol- 
lars; upon  the  procurement  as  aforesaid  on  or  before  January 
first,  eighteen  hundred  and   ninety-Uiree,  of  a  depth  of  water 
in  said  channel  over  0^^  outer  bar  of  a  minimum  depth  at  or- 
dinary mean  bigk  ^^^  of  twenty-three  feet,  ten  thousand  dol- 
lars more,  to  bep^j.  j^^  manner  ajoreaaid;  upon  the  procurement 
ai  aforesaid  on  o^*  T^fofo    March    ilTst,  e^htaen   hundred  and 
ninety;three,  o/  «  ^   ^  ^f  water  fn  aAldlchannel  over  said  outer  bar 
at  a  ^i^^^^'f/fnti^pt^  txightide  of  twenty-four  feet, 

ten  thousand doH^^^P^^^  *o  j^^^^^    iS  manner  aforesaid;  upon 

»7  ♦ 
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the  procurement  as  aforesaid  on  or  before  May  first,  eighteen  hun- 
dred and  ninety-three,  of  a  depth  of  water  in  said  channel  over 
said  outer  bar  of  a  minimum  depth  at  ordinary  mean  high  tide  of 
twenty-five  feet,  ten  thousand  dollars  more,  to  be  paid  in  manner 
aforesaid ;  upon  procurement  on  or  before  October  first,  eighteen 
hundred  ana  nine1>y-three,  ol  a  minimum  depth  in  said  channel 
over  said  outer  bar  of  twenty-six  feet  at  ordinary  mean  high  tide, 
and  of  a  width  of  not  less  than  one  hundred  and  twenty-five  feet, 
ten  thousand  dollars  more, to  be  paid  in  manner  aforesaid;  and 
should  the  depth  of  twenty-five  feet  at  ordinary  mean  high  tide  in 
said  channel  over  said  outer  bar  be  procured  on  or  before  the  time 
aforesaid  and  maintained  for  two  years  for  the  width  named  there- 
after, twanty-five  thooflKBd  doHaris  in  addition,  to  be  paid  in  man- 
ner aforesaid ;  and  should  the  depth  of  twenty-six  feet  at  osHaatmy 
mean  tide  for  the  width  named  be  procured  on  or  before  the  date 
named  and  maintained  for  two  years  thereafter,  twenty-five  thou- 
Work   to  be  ^^^^  dollars  in  addition,  to  be  paid  in  manner  aforesaid.    The  said 
done  by  expiod-  C.  P.  Goodyear,  his  heirs  and  assigns,  shall  perform  said  work  on 
ing  dynamite,    gaid^outer  bar  by  the  explosion  of  dynamite  on  the  bottom  of  said 
channel  or  sunk  beneath  the  bottom  of  said  channel,  in  his  or  their 
discretion,  and  not  otherwise ;  and  the  channel  to  be  deepened  as 
aforesaid  shall  be  north  of  the  present  buoyed-out  channel,  so  that 
Enirtneer  offl-  ®*^^  work  shall  not  interfere  with  the  commerce  of  the  port  of 
certox^port  on  Brunswick  during  the  progress  of  such  work.    The  Secretary  of 
mainten  a  nee,  War  shall  detail  an  o£Qcer  of  engineers  to  examine  and  report  upon 
®^^  said  work  from  time  to  time,  at  such  times  as  the  said  C.  P.  Good- 

year, his  heirs  and  assigns,  annoimce  that  they  have  complied 
with  the  conditions  as  to  any  of  the  depths  and  widths  named,  or 
as  to  the  maintenance  of  depths  of  twenty  five  and,  twentv-six 
feet,  and  payments  to  be  mayde  as  aforesaid  upon  the  certificate 
of  such  engineer  that  such  depth  and  width  or  such  maintenance 
has  been  accomplished  in  accordance  with  the  provisions  of  this 
Appropri'a- 1^^  ^^^  ^^^  money  necessary  to  carry  out  the  provisions  of  this 
tlon.  act  is  hereby  appropriated  out  of  any  money  in  the  Treasury  not 

otherwise  appropriated. 

Approved,  July  27, 1892. 


July  28. 1802.        CHAP.  811.— An  act  making  approprlatioiis  to  supply  defldenciee  in  the  ap* 

■ propriations  for  the  fiscal  year  ending  June  thirtieth,  eighteen  hundred  and 

ninety-two,  and  for  prior  years,  and  for  other  purposes. 

Be  U  enacted  by  the  Senonte  and  House  of  SgaresentaUves  of  the  United 

Deficiencies  '^^^  ^f  America  in  Congress  cissemblea,  Tliat  the  following  sums 

appropriations,  be,  and  the  same  are  hereby,  appropriated,  to  supply  deficiencies 

in  the  appropriations  for  the  fiscal  year  eighteen  hundred  and 
ninety-two,  and  for  prior  years,  and  for  other  objects  hereinafter 
stated,  namely: 


j^»^<3tofCo.  DISTRICT  OP  COLUMBIA. 

Engineer     EXECUTIVE  OFFICES:  For  one  Engineer  Commissioner  (to  make 
Gommlssloner.  gaiar^  five  thousand  dollars)  nine  hundred  and  fifty-nine  dollars 

and  eighty-one  cents. 

*  «  «•  «        *     *  *  * 

Pstoeet  bridge     That  the  Metropolitan  Railroad  Company  is  hereby  required  to 
^  Metrop ol?.  repair  ^^^  bridge  across  Rock  Creek  at  P  street,  in  the  District  of 
tan  Rai  1  r  o  a  d  Columbia,  at  a  cost  of  not  exceeding  fifteen  thousand  dollars.    Said 
Company.         repairs  to  make  the  bridge  sufficiently  strong  to  allow  the  passage 
of  storage-battery  cars  of  the  said  company,  and  to  be  made  under 
the  direction  of  the  Ekigineer  Commissioner  of  the  District  of  Co- 
lumbia, and  in  accordance  with  plans  and  specifications  prepared 
by  him. 
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WAR  DEPARTMENT.  War  Dopwrt^. 


Judgments,  Court  of  Claims. 


FOX  AND  WISCONSIN  RIVER  IMPROVEMENT.  Fox  snd  Wte- 

oonsln  Rivers 
improTement. 
For  payment  of  the  judgments  and  awards  rendered  against  the    I'aynient  of 
United  States  for  flowage  damages  caused  by  the  improvement  of  JiJ***  dam- 
the  Fox  and  Wisconsin  Rivers^  in  the  State  of  Wisconsin,  under  ^^* 
the  act  approved  March  third,  eighteen  hundred  and  seventy-five,    ^^^  ^^  P-  ^^ 
as  reported  to  Congress  by  the  Attorney-General,  and  fully  set 
forth  in  House  Executive  Document  numbered  Two  hundred  and 
twenty- two,  first  session  of  the  Fifty-second  Congress,  one  hundred 
and  nine  thousand  and  twenty-two  dollars  and  tiiirty-three  cents. 
*  «  *  «  «  *  • 

m 

Claims  Allowed  by  the  Third  Auditor  and  Second  Comp-.  ci**n^»   »*• 

Tonr  T  iTR  lowed  by  Third 

IKOLLEK.  Auditor  and 

Second    Comi>- 
troller. 
WAR  DBPARTBCBNT.  War    Depart- 

ment. 
«♦**♦♦» 

For  contingencies  of  fortifications,  three  hundred  and  twenty-  Fortinca- 
four  dollars  and  seventeen  cents.  tums. 

For  improving  harbor  at  San  Francisco,  California,  twenty-two  San  Fran* 
cents.      *^  *  Cisco    harbor. 

For  improving  Missouri  River,  twenty-eight  cents.  M  i  s  s  o  u  r  1 

For  Mississippi  River  Commission,  forty-four  dollars  and  eighty  tm^*"  o,^J|l^ 
cents.  gioj^ 


Claims  Allowed    by  the   Third  Auditor  and    Secx)nd   Allowed  by 

Comptroller.  Ttod  Auditor 

and    Second 
Ck>mptroUer. 

•    WAR  DEPARTMENT.  War    Depart- 

ment. 


For  contingencies  of  fortifications,  twenty-eight  dollars.  FortiflcaUpns. 

*  »  «   •         »  «     •       *  « 

Approved,  July  28, 18U2. 


CHAP.  816.— An  act  authorizing  the  Secretary  of  War  to  lease  public  prop    July  28, 1892. 
erty  In  certain  cases. 

Be  it  enacted  by  the  Senate  and  House  of  BepreaenUiJtiveB  of  tke    Secretary   of 
United  States  of  AmeiHca  in  Congress  assembled,  That  authority  be,.JSJ|J^^^5J5 
and  is  hereby,  given  to  the  Secretary  of  War,  when  in  his  dlscre-  not  required, 
tlon  it  will  be  for  the  public  good,  to  lease,  for  a  period  not  ex- 
ceeding five  years  and  revocable  at  any  time,  such  property  of  the 
United  States  under  his  control  as  may  not  for  the  time  be  required 
for  public  use  and  for  the  leasing  of  which  there  is  no  authority 
under  existing  law,  and  such  leases  shall  be  reported  annually  to    provUo 
Congress :  Provided,  T^f^at  nothing  in  this  act  contained  shall  be    Mineral,  etc, 
held  to  apply  to  nUnepnI  or  phosphate  lands.  i^nda  excepted. 

Approved,  Juiy  2^^  ^2. 
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July  29, 18M.       CHIP.  88t.— An  act  to  incorporate  tlie  Washington  and  Great  Falls  Electrto 
Railway  Company. 


Be  it  enacted  by  the  Senate  and  Hotise  of  EepreseTdativee  of  the  United 
Washi^^  States  of  Ameriea  in  Congress assetnbled,  That  W.  C.  Codd  and  James 
mec?r'c*'  kSu  ^'  Morrison,  of  the  State  of  Maryland,  and  James  L.  Barbour, 
way    Company  James  Bobbins,  Smith  Pettit,  John  G.  Slater,  Edwin  Baltz!ey, 
incorporated.     Edward  Baltzley,  J.  P.  Clark,  Simson  De  P.  Jeniiings,  and  Edward 
Incorporators,  g  cJottrell-,  of  the  District  of  Columbia,  and  their  associates  and 
successors,  are  hereby  created  a  body  politic  and  corporate,  in  fact 
and  in  law,  by  the  name  of  the  Washing'ton  and  Great  Falls  Elec 
trie  Railway  Company,  and  by  that  name  shall  have  perpetual  suc- 
cession, and  shall  be  able  to  sue  and  be  sued,  plead  and  be  im- 
pleaded,'defend  and  b3  defended  in  all  oourts  of  law  and  equitv, 
and  may  make  and  have  a  common  seal,  and  alter  the  same  at  their 
May  construct  pleasure ;  and  the  said  corporation  is  hereby  authorized  to  locate, 
electric     rail-  construct,  equip,  maintain,  and  operate  a  continuous  line  of  single 
^'  or  double  track  rail  way,  and  all  necessary  6idings,stations,  switches , 

turn-outs,  and  other  devices,  and  to  operate  the  same  by  electricity 
through  and  along  the  following  named  streets,  avenues,  and  roads, 
Route.  to  wit :  Beginning  at  a  point,  to  be  located  by  the  Commissioners 

of  the  District  of  Columbia,  west  of  the  north  end  of  the  Aqueduct 
Elevated  S<*^^fir^f  ^^^  running  thence  west  over  the  Canal  road  on  an  ele- 
rosMls.  yated  railway  of  iron  colums  and  beams,  with  wood  cross-ties  and 

guards,  to  be  built  so  as  not  to  interfere  with  the  use  of  the  Ches- 
apeake and  Ohio  Canal  and  so  as  to  preserve  to  the  public  the  full 
use  of  the  Canal  road.    The  said  company  shall  submit  the  plans 
District  Com-  ^^  '^^^  elevated  railway  to  the  Commissioners  of  the  District  of 
missioners     to  Columbia  for  their  approval,  and  no  work  shall  be  done  on  said 
approve  plans,  railway  by  said  company,  before  such  approval  in  writing.    In  re- 
®^  spect  of  evei^thinsr  that  miiy  pertain  to  the  strength  of  the  struc- 

ture and  to  Uie  safety  and  convenience  of  the  public  the  construc- 
tion and  operating  of  said  elevated  railwav  shall  at  all  times  be 
subject  to  the  control  and  approval  of  the  said  Conunissioners,  and 
the  said  company  shall  mi^e  good  to  the  District  of  Columbia  all 
damages  done  by  it  or  by  its  contracting  agents  to  the  Canal  road 
and  other  roads  belonging  to  the  District  of  Columbia,  and  shall 
also  make  good  to  the  District  of  Columbia  all  the  costs  of  inspec- 
tion of  the  company's  work  by  the  authorized  agents  of  the  said 
Safety  of  District.  In  respect  of  everything  that  may  pertain  to  the  safety 
water  mains,     ^f  ^^xe  United  States  water  mains  in  the  Canal  road,  the  plans,  the 

construction,  and  the  operating  of  said  elevated  railway  shall  be 
Wall  on  Canal  subject  to  the  control  and  approval  of  the  Seoa^tary  of  War.  For 
'^^'  the  safety  of  travel  on  said  Canal  road,  and  before  oommenoing^  to 

run  its  cars  on  said  elevated  railway,  and  subject  to  the  inspec- 
tion and  approval  of  the  Commissioners  of  the  District  of  Colum- 
bia, the  said  company  shall,  at  its  own  expense,  construct  a  sub- 
stantial masonry  wall  between  said  Canal  road  and  the  Chesapeake 
and  Ohio  Canal  throughout  the  entire  distance  on  said  road  occupied 
Surface  road  ^^  ^^^  elevated  railway ;  and  the  said  comi>any  also  at  its  own  ex- 
'  pense  and  within  the  same  time  and  subject  to  the  same  approval 
and  acceptance,  shall  pave  the  said  portion  of  said  Y*oad  with  granite 
blocks  or  vitrified  brick  in  the  best  manner.  From  the  Ciuial  road 
the  route  of  said  railway  is  to  run  westerly  along  the  top  of  the  bluff 
on  the  north  side  of  the  Canal  road,  and  outside  and  soutlpof  the 
southern  boundary  of  the  land  of  the  Washington  Aqueduct  per- 
taining to  the  distributing  reservoir,  to  a  point  on  said  boundary 
not  more  than  six  hundred  feet  from  the  western  boundary  of 
said  land ;  thence  across  said  land  but  at  no  point  Ibss  than  two 
hundred  feet  from  the  outer  crest  of  the  dam  of  said  reservoir,  to 
said  western  boundary ;  thence  westwardly  on  a  route  exterior  U> 
and  on  the  south  side  of  the  land  of  the  United  States  pertaining- 
to  the  Conduit  road  to  the  land  of  the  said  aqueduct  pertaining  to 
the  receiving  reservoir ;  thence  through  said  land  to  a  point  on 
the  land  of  said  aqueduct  near  the  westerly  foot  of  Dalecarlia  Hill ; 
thence  westwardly  on  a  route  exterior  to  and  on  the  south  side  d 
the  land  of  the  United  States  i)ertainLng  to  the  Conduit  road  to 
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Cabin  John  Creek,  returning  thence  along  the  same  lino,  by  re- 
turn tracks  to  the  place  of  beginning,  with  the  privilege  of  con- 
struoting  a  branch  line,  with  a  single  or  double  track,  from  the    Branch  line. 
Conduit  road  lands  south  to  Chain  Bridge,  on  land  to  be  acquired 
by  the  corporation :  Provided^  That  there  shall  be  but  one  railway    Proviso. 
parallel  to  and  near  the  Oonduii  road  and  there  shall  never  be  more 
than  one  double  track  on  or  over  the  Canal  road,  and  all' acta  or  way  pennined 
parts  of  acts  granting  the  use  of  the  surface  of  th6  Canal  road,  or  parallel  to  cion- 
any  part  thereof,  for  laying  railway  tracks  thereon  and  opsrat-  Suit  roai   and 
ing  cars  thereon  are  heteby  repealed;  and  wherever  the  route ^^®^^*'^**'^^*- 
specified  in  this  act  is  parallel  with  or  coincides  with  the  route  of 
any  other  railway  the  two  companies  shall  maintain  and  use  but    use  of  coin- 
one  set  of  double  tracks,  and  any  violation  of  this  provision  by  the  elding  tracks, 
said  Washington  and  Great  Falls  Electric  Hallway  Company  shall 
operate  as  a  repeal  of  this  charter ;  and  matters  of  dispute  between    Determining 
the  companies  respecting  railways  parallel  to  the  Conduit  road,  and  disputes, 
affecting  the  same,  whether  in  the  District  of  Columbia  or  in  Mary- 
land, shall  be  referred  to  and  determined  by  the  Secretary  of  War, 
and  tnatter  in  dispute  between  the  companies  respecting  railways 
on  the  Canal  road  shall  be  determined  upon  the  application  of 
either  road  to  any  court  in  the  District  of  Columbia  having  com- 
petent jurisdiction.    The  inner  rail  of  said  Washington  and  Great 
Falls  Railway  shall  not  at  any  place  on  the  line  of  said  railway  be 
less  than  one  hundred  feet  from  the  middle  of  the  paved  portion 
of  the  Conduit  road.    Wherever  the  said  railway  shall  run  over  or 
across  any  of  the  lands  of  the  United  States,  or  any  of  the  accessory    Secretary    of 
works  of  the  Washington  Aqueduct,  as  provided  in  this  act,  it  J^"J^*P|^^c^® 
shall  be  done  only  on  such  lines,  In  such  manner,  and  on  such  con-  across'' '  Aque^ 
ditions  as  shall  be  approved  by  the  Secretary  of  War  and  accepted  duct  lands, 
bv  said  company,  and  no  works  shall  be  done  on  said  railway  on  any 
oi  said  lands  until  after  such  approval  and  acceptance  in  writing. 
No  steam  cars,  locomotives,,  or  passenger  or  other  cars  for  steam 
railways  shall  ever  be  run  over  the  tracks  of  said  railway  within 
the  District  of  Columbia  or  on  said  lands.    So  much  of  said  rail- 
way as  may  be  in  the  State  of  Maryland  must  first  have  the  ap- 
proval of  the  authorities  of  said  State.    Said  company  shall,  before 
commencing  work  on  said  railway,  deposit  with  the  Treasurer  of 
the  United  States  to  the  credit  of  the  Washington  Aqueduct  the    Deposit  to  de- 
sum  of  five  thousand  dollars,  to  defray  all  the  expenses  that  may  £apec5on*^ete 
be  incurred  by  the  United  States  in  connection  with  the  inspec-  ' 

tion  of  the  company's  work  on  the  lands  of  the  Untied  States 
and  anv  of  the  company's  work  that  may  affect  the  interests  of 
the  United  States,  and  in  making  good  any  damages  done  by  said 
company  or  its  works  to  .any  work  or  land  or  other  property  of 
the  United  States,  and  in  completing,  as  the  Secretary  of  War 
may  deem  necessary,  any  of  the  company's  work  that  the  said  com- 
pany may  neglect  or  refuse  to  complete  and  that  the  Secretary  of 
War  may  consider  necessary  for  the  safety  of  the  Washington 
Aqueduct  and  the  works  pertaining  thereto,  including  its  tele- 
phone line,  or  for  the  proper  drainage  of  the  United  States  lands, 
its  reservoirs  and  other  works,  or  for  the  proper  use  and  orderly 
appearance  of  the  Conduit  road ;  and  the  said  company  and  its 
successors  shall  also  deposit  as  aforesaid  such  further  sums  for  said 
purposes  and  at  such  times  as  the  Secretary  of  War  shall  direct. 
The  said  moneys  shall  be  disbursed  like  other  moneys  appropri- 
ated for  the  Washington  Aqueduct,  and  whatever  shall  remain  of   Diabursement 
stiid  deposits  after  the  completion  of  the  work  for  which  they  may 
be  obtained  shall  be  returned  to  said  company  with  an  account  of 
their  disbursement  in  detail.    Tho  disbursements  of  said  deposits 
shall,  except  In  cae^  pf  enaergency,  1>©  made  only  on  the  order  of 
the  Secretary  of  W T>iiH»»^  i.i.*L  /^rkna+mntinn  and  after  the  com- 


the  Secretary  of 


the  Secretary  of  \^^      Piiriag  the  construction 
pletion  of  said  rai/j^  ^  its  ag-enfA  and  servants,  when  on  the  public 
land  of  the  Uni^^  W         sh^ai^T  ^U^bject  to  sv 
7  {  Wfrxx^y  piw  ^^      The  prov 
the  State  o/M  felf  ^^¥^^  authorities  of 

said  Sta^ ;  m  fy^fw^^^  g  >  ^f^Ti  t  StWls  KaUway  may 


>(?  fSfites,  sh^i  uT^auloiect  to  such  regulations  as 
wlTnx^y  Plv^fi  '^  J^  The  provisions  of  this  act, 
^^^ftall  annT^^^  extension  of  this  railway  in 


mo  It 


^/i^-^       V'^ 


X 
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Crossing  at  cross  the  pro jection  of  the  United  States  land  at  a  point  on  tho 

reservoir.  south  side  of  the  Conduit  road  just  west  of  the  distributing-  roser- 

'  voir,  and  the  provisions  of  section  fifteen  of  the  act  of  Conj^refis 

^^^^TOtectton  or  approved  February  twenty -eighth,  eighteen  hundred  .and  ninety- 

Vol.ls6,p.798.  one,  entitled  ^'An  act  to  incorporate  the  Washington  and  Arling- 
ton Railway  Company,  of  the  District  of  Columbia."  shall  control 
and  govern  all  the  privileges  granted  by  this  act  to  the  Washing- 
ton and  Great  Falls  Electric  Railway.  Company,  and  said  section 
shall  be  held  to  include  the  Washington  Aqueduct  and  its  tunnels 

Ck>n8traction.  &nd  all  other  works  connected  therewith.  Said  Washlnp^ton  and 
Great  Falls  Railway  shall  everywhere  be  constructed  m  a  neat 
and  substantia]  manner,  of  good  material,  subject,  for  such  parts 
of  the  line  as  are  within  the  jurisdiction  of  the  Commissioners  of 
the  District  of  Columbia,  to  the  supervision  and  approval  of  said 
Commissioners,  and,  for  such  parts  of  the  line  as  are  in  any  juris- 
diction outside  of  the  District  of  Columbia,  to  the  supervision  and 

Gauge.  approval  of  the  proper  authorities  of  such  jurisdiction :  the  gauge 

of  the  track  to  be  the  same  as  that  of  the  Washington  and  George- 
town Railway ;  and  the  said  Washington  and  Great  Falls  Railway 
Company  shall  where  its  tracks  run  on  or  across  any  street  or 
road  which  is  under  the  jurisdiction  of  the  Commissioners  of  the 
District  of  Columbia,  or  across  any  other  road  outside  of  the  Dis- 

Pavlng.  ^^^^^  ^^  Columbia,  pave  the  same  between  the  rails  and  sets  of  rails 

and  two  feet  outside  thereof  with  such  material  and  in  such  man- 
ner as  shall  be  approved  by  such  proper  authorities,  as  the  case 
may  rjquire,  and  shall  keep  the  same  in  repair  at  its  own  expense ; 

Failure  to  re-  and  if  the  said  corporation  shall  fail  to  make  any  necessary  repairs 
pair.  within  ten  days  after  notice  has  been  given  by  said  authorities, 

the  repairs  shall  be  made  by  said  authorities  and  the  cost  thereof, 
except  as  hereinbefore  provided,  if  not  paid  voluntarily,  shall  ba 
recovered  by  them  before  any  court  of  competent  jurisdiction ; 
and  the  amount  of  such  repairs  shall  be  a  lien  upon  all  property 
of  said  company  from  the  time  the  same  are  made  until  paid  by  the 
company.  That  the  said  corporation  shall  operate  its  said  road 
by  electric  power,  and  for  this  purpose  it  is  hereby  authorized  to 

Erection    o  f  erect  and  maintain  such  poles  and  aerial  lines  as  may  be  necessary 
poles  for  wires,  for  the  proper  conduct  of  said  power ;  such  lines  to  be  buUt  in  the 

ProvUo.  most  perfect  and  substantial  manner :  Provided^  That  in  oi'der  1 1 

Protection  of  prevent  any  danger  or  damage  to  the  United  States  telephone 
SfepSone^ltoe*  ^^^®  between  the  Great  Falls  of  the  Potomac  and  Washington. 
■  belonoring  to  the  Washington  Aqueduct,  or  to  its  instruments,  from 
the  electric  wires  of  said  railway  company,  the  said  company 
shall,  at  all  times  ^nd  at  its  own  exjiense,  remove,  change,  and 
protect  said  telephone  line  in  such  manner  as  may  be  directed  by 
the  Secretary  of  War.  The  said  corporation  shall,  before  operat- 
ing said  railway,  erect  and  maintain,  subject  to  the  approval  of  the 
Secretary  of  War,  at  its  own  expense,  a  neat,  well-painted,  and 

Fence.  substantial  fence,  four  foot  in  height,  on  each  side  of  its  tracks 

through  the  lands  of  the  United  States,  and  also  at  such  places 
along  the  Conduit  road  as  the  Secretary  of  War  may-deem  neces- 
sary, with  suitable  openings  and  crossings  for  roadways,  and  at 
such  places  as  the  Secretary  of  War  shall  consider  to  be  required 
for  the  safety  of  the  use  of  said  roadways.  That  the  said  corpora- 
Electric  lights,  ti^^n  shall,  at  its  own  expense,  maintain  electric  lights  along  tJie 
entire  length  of  its  railway  during  the  hours  after  nightfall  that 
its  cars  shall  run,  and  at  least  until  twelve  o^clock  and  thif'ty  min- 
utes antemeridian,  which  lights  shall  be  located  so  as  to  light  all 
roads  on  and  across  which  it  shall  pass,  and  shall  be  placed  at  such 
points  along  the  proposed  road  as  the  Secretary  of  War  shall  di- 
rect, and  shall  also  light  Chain  Bridge  in  the  same  manner  and 
during  the  same  hours.  No  claim  for  damages  shall  ever  be  made 
by  said  company  or  its  successors  in  consequence  of  the  exercise  of 
any  of  the  rights  of  the  United  States  under  this  act.  The  con- 
struction of  said  railway  on  any  street  where  there  are  or  may  be 

Mains     In  any  mains,  fixtures,  or  apparatus  pertaining  to  the  Washington 

streets,  etc.        Aqueduct  shall  be  subject  to  such  conditions  as  may  te  app.oved 

by  the  Secretary  of  War,  which  conditions  must  be  obtained  and 
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bo  accepted  in  writing  by  said  company  before  commencing  any 
work  on  sucH  street,  and  the  operations  of  said  company  in  respect 
of  the  safety  of  such  mains,  fixtures,  or  apparatus  shall  always  be 
subject  to  the  control  and  direction  of  the  Secretary  of  War,  and 
subject  to  the  right  of  the  Secretary  of  War  or  other  lawful  public 
authority  to  interrupt  the  construction  or  use^  of  said  railway,  when- 
ever necessary  for  the  protection  or  repair  of  such  mains,  fixtures,  or 
apparatus.    Efficient  signals  by  gong  or  bell  shall  be  made  by  every    signals, 
car  before  and  during  the  creasing  of  the  Conduit  road.    The  rate 
of  speed  at  which  the  cars  may  run  on  said  road  shall  not  exceed    speed, 
five  miles  per  hour  on  or  across  any  street  or  road,  and  the  fare  for 
riding  over  the  said  road  shall  not  exceed  ten  cents  each  way  per 
passenger,  and  this  amount  may  be  divided  into  divisions  of  five' 
cants  each.    The  work  of  construction  and  the  operating  of  said 
railway  by  said  company  o>n  the  lands  of  the  United  Stat3s  shall 
be  subject  to  such  regulations  as  the  Secretary  of  War  may  pre-    Regulation  of 
scribe,  and  the  exercise  of  the  rights  by  this  act  granted  are  to  construction 
terminate  at;  the  pleasure  of  the  Secretary  of  War  in  case  of  per-  ^'^^  operating, 
sistent  neglect  by  said  company  or  by  its  successors  to  make  the 
deposits  or  to  comply  with  any  of  the  conditions,  requirements,  and 
regulations  aforesaid. 

Sec.  2.    *    *    *    The  company  may  buy ,  lease ,  or  construct  such    Passenger 
passenger  rooms,  ticket  offices,  depots,  workshops,  and  buildings  ^<^^^ 
as  may  be  necessary,  at  such  points,  not  on  the  land  of  the  United 
States,  along  the  lines  as  the  business  of  the  railway  and  the  con- 
venience of  the  public  may  require,  and  connect  its  tracks  there-' 
with ;  all  the  above  subject  to  the  approval  of  the  proper  authori- 
ties. 

Sec.  6.  That  the  work  on  said  road  shall  commence  within  one    Commence- 
year  from  and  after  the  passage  of  this  act,  and  shall  be  complete  SeSon!^    ^"^ 
Its  entii*e  distance,  and  have  cars  running  thereon  for  the  accom- 
modation of  the  public  within  two  years  from  the  passage  of  this 
act;  otherwise  this  charter  shall  be  null  and  void. 

«  »  ♦  «  »  "   ♦  * 

Sec.  8.  That  Congress  may  at  any  time  amend,  alter,  or  repeal    Amendment, 
this  act.  etc 

Approved,  July  29, 1892. 


CHAP.  827.— An  act  to  authorize  the  construction  of  a  bridge  over  the  Ten-     July  80, 1892. 
neseee  River  at  or  near  Deposit,  Alabama. " 

Be  it  enacted  by  ths  Senate  and  House  of  Bepresentatives  of  the  United 
States  of  Armrica  in  Congress  assembled.  That  it  shall  be  lawful  for    ourleys  and 
the  Gurleys  and  Paint  Rock  Valley  Railroad  Company,  of  Alabama  Paint  Rock  Vai- 
and  Tennessee,  a  corporation  duly  and  legally  incorporated  under  q^jj^^^^  ^*y 
the  laws  of  the  States  of  Alabama  and  Tennessee,  its  successors  or  brtdJeTenne^ 
assigns,  to  construct  and  maintain  a  bridge  over  the  Tennessee  see  River  at  De- 
River  at  or  near  Deposit,  in  Marshal  County,  Alabama.    Said  P°*^^»  ^^** 
bridge  shall  be  constructed  to  provide  for  the  passage  of  railway    Railway,  etc, 
trains,  and,  at  the  option  of  the  persons  by  whom  it  may  be  built,  bridge, 
may  ba  used  for  the  passage  of  wagons  and  vehicles  of  all  kinds, 
for  the  transit  of  animals,  and  for  foot  passengers,  for  such  rear 
sonable  rates  of  toll  as  may  be  approved  from  time  to  time  by  the 
■  Secretary  of  War, 

Sec.  2.  That  any  bridgre  built  under  the  provisions  of  this  act    Lawful  stmc- 
and  subject  to  ite  i/.^tions  shall  be  a  lawful  structure,  and  shall  ^^^®^*^^  ^^^ 
he  recognized  azK?  /f»,V,i^»  as  a  post  rou-te,  upon  which  also  no  higher 
charge  shall  be  j^^^^O  the  trans missVon  over  the  same  of  the 

mails,  the  troops^  ^df  ^^le  mu>,i?f^n4  ,d1  war  ol  theTJnited  States, 
or  passengers  ot*  fJ^C^""  passit?^^^^'^^  ^VAaald  bridge,  than  the  rate 

nighways leadii^t' ^^   ^  sa.i ^^^kH(?^  a  \t  ahaW  eniov  the  rights 


I 
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■ 

Postal  tele-  Its  approaches  for  postal  telegraph  pur}K)ses,  i^^d  all  ^le^raph  and 
grapu,  telephone  companies  shall  have  e^ual  rights  and  privileges  in  con- 

structing and  maintaining  their  lines  across  said  oridge. 

Drawbridge.  Sbc.  3.  That  said  bridge  shall  be  constructed  as  a  drawbridge ; 
the  draw  or  pivot  pier  shall  be  at  such  point  in  thjd  channel  of  the 
river,  as  the  Secretary  of  War  may  direct,  and  the  opening  or  pas- 
sage way  of  said  draw  pier  shall  be  so  protected  and  arranged  that 
water  crafts  can  be  worked  through  it  at  anv  and  all  times ;  and  the 

Draw  span,  draw  span  shall  not  be  of  less  wid  th,  nor  shall  the  lowest  part  of  same 
be  of  less  elevation  above  high  water,  than  are  the  widest  and 
highest  of  those  authorized  by  Congress  for  any  bridge  over  the 
Tennessee  River ;  and  the  piers  of  said  bridge  shall  be  parallel 
with  and  the  bridge  itself  at  right  an^fles  to  the  current  of  the 

ProvUot.        river :  Promded,  That  in  said  bridge  there  shall  be  one  span  of  not 

Length    bf  less  than  three  hundred  feet  in  the  clear :  Provided  also.  That  said 
span.  draw  shall  be  opened  promptly  upon  reasonable  signals  for  the 

Opening  draw,  pagging  of  boats;  and  said  company  or  corporation  shall  maintain. 

Lights,  etc.  at  its  own  expense,  from  sunpet  until  sunrise,  such  lights  or  other 
signals  on  said  bridge  as  the  Light-House  Board  shall  prescribe. 
No  bridge  shall  be  erected  or  maintained  under  a^uthority  of  this 
act  which  at  any  time  substantially  or  materially  obstructs  the 
free  navigation,  of  said  river ;  and  if  any  bridge  erected  under  such 
•    authority  shall,  in  the  opinion  of  the  Secretary  of  War,  obstruct 

Changes,  etc.  such  navigation,  he  is  hereby  authorized  to  cause  such  change  or 
alteration  of  said  bridge  to  be  made  as  will  effectually  obviate  such 
bbstruction ;  and  all  such  alterations  shall  be  made  and  all  such 
obstructions  bo  removed  at  the  expense  of  the  owner  or  owners  of 

Litigation,  said  bridge,  and  in  case  of  any  litigation  arising  from  any  obstruc- 
tion or  alleged  obstruction  to  the  free  navigation  of  said  river, 
caused  or  alleged  to  be  caused  by  said  bridge,  4ihe  cause  may  be 
brought  in  the  circuit  court  of  the  United  States  or  the  State  of 
Alabama  in  whose  jurisdiction  emy  portion  of  said  obstruction  or 
bridge  may  be  located :  Provided  further ^  That  nothing  in  this  act 

Existing  laws  shall  be  so  construed  as  to  repeal  or  modify  any  of  the  provisitms 
not  affected-       of  law  now  existing  in  reference  to  the  protection  of  the  navi^> 

tion  of  rivers,  or  exempt  this  bridge  from  the  operation  of  the 
same. 

Use  by  other     SBC.  4.  That  all  railroad  companies  desiring  the  use  of  said 

companies.        bridge  shall  have  and  be  entitled  to  equal  rights  and   privile|?es 

relative  to  the  passage  of  railway  trains  over  the  same,  and  over 

Com  pens  a- approaches  thereto,  upon  payment  of  a  reasonable  compensation 
*^^^-  for  such  use,  and  in  case  the  owner  or  owners  of  said  bridge  and 

several  railroad  companies,  or  any  of  them  desiring  such  use  sh^l 
fail  to  agree  upon  the  sum  or  sums  to  be  paid  and  upon  rtdes  and 
conditions  to  which  each  shall  conform  in  using  said  bridge,  all. 
matters  at  issue  between  them  shall  be  decided  by  the  Secretary 
of  War,  upon  a  hearing  of  the  allegations  and  proofs  of  the  par- 
ties. 

Secretary  of  SEC.  5.  That  any  bridge  authorized  to  be  constructed  under  this 
War  to  approve  act  shall  be  built  and  located  under  and  subject  to  such  regulations 
plans,  etc.  f^j.  ^^^  security  of  navigation  of  said  river  as  the  Secretary  of  War 
shall  prescribe ;  and  to  secure  that  object  the  said  company  shall 
submit  to  the  Secretary  of  War  for  his  examination  and  approval^ 
a  design  and  drawing  of  the  bridge,  and  a  map  of  location  giving' 
for  the  space  of  one  mile  above  and  one  mile  below  the  proposed 
location  the  topography  of  the  banks  of  the  river,  the  shore  lines 
at  high  and  low  water,  the  directions  and  strength  of  currents  at  all 
stages,  and  soundings  accurately  showing  thel^dof  the  stream,  the 
location  of  any  other  bridge  or  bridges,  and  shall  furnish  such  other 
information  as  may  be  required  for  a  full  and  satisfactory  under- 
standing of  the  subject ;  and  until  the  said  plan  and  location  of  the 
bridge  are  approved  by  the  Secretary  of  War  the  bridge  shall  not 
fee  built,  and  if  any  change  is  required  by  the  Secretary  of  War  in 
the  plan  of  said  bridge  whilst  the  same  is  in  progress  of  construc- 
tion, or  after  its  completion,  or  if  the  entire  removal  of  said  bridg^e 
is  required  by  him  at  anytime,  the  cost  of  such  change  or  removikl 
shall  be  paid  by  the  company  owning  or  controlling  said  bridge. 
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Sec.  6.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  Amendment, 
hereby  expressly  reserved.  «^- 

Sec.  7 .  That  this  act  shall  be  null  and  void  iC  actual  construction  co  m  m  e  n  c  e- 
of  the  bridge  herein  authorized  be  not  commenced  within  one  year  «{«nt  and  com- 
aiid  completed  within  three  years  from  the  date  hereof.  pietion. 

Approved,  July  30,  1892. 


CHAP.  ••«,— An  act  relating  to  the  limitation  of  the  hours  of  d»lly  senrloe  of    Angnat  1.1892. 
laborers  and  mechanics  employed  upon  the  public  works  of  the  United  States 
and  of  the  District  of  Columbia. 

Be  it  eviacted  by  the  SeTiateand  House  of  Eepresentativeaof  the  United  ^^^^^  *^'  ^^ 
States  of  America  in  Congress  ajsaemhledy  That  the  service  and  em-    limited  to 
ployment  of  all  laborers  and  mechanics  who  are  now  or  may  here-  eight  hours  for 
after  be  employed  by  the  Government  of  the  United  States,  by  the  laborers  an  d 
District  of  Columbia,  or  by  any  contractor  or  subcontractor  upouQ^J*  ^^^  ^^J 
any  of  the  public  works  of  the  United  States  or  of  the  said  District  work, 
of  Columbia,  is  hereby  limited  and  restricted  to  eight  hours  in  any 
one  calendar  day,  and  it  shall  be  unlawful  for  any  officer  of  the 
United  States  Government  or  of  the  District  of  Columbia  or  any 
such  contractor  or  subc  an  tractor  whose  duty  it  shall  be  to  employ, 
direct,  or  control  the  services  of  such  laborers  or  mechanics  to  re- 
quire or  permit  any  such  laborer  or  mechanic  to  work  more  than 
eight  hours  in  any  calendar  day  except  in  case  of  extraordinary  ^ 
emergency. 

Sec.  2.  That  anv  officeror  agentof  theGovernment  of  the  United    penalty    for 
States  or  of  the  District  of  Columbia,  or  any  contractor  or  subcon-  violation  by  of- 
tractor  whose  duty  it  shall  be  to  employ,  direct,  or  control  any  la-  ^^  or  contrac- 
borer  or  mechanic  employed  upon  any  of  the  public  works  of  the 
United  States  or  of  the  District  of  Columbia  who  shall  intentionally 
violate  any  provision  of  this  act  shall  be  deemed  guilty  of  a  misde- 
naeanor,and  for  each  and  every  such  offense  shall  upon  conviction  be 
punished  by  a  fine  not  to  exceed  one  thousand  dollars  or  by  imprison- 
ment for  not  more  than  six  months,  or  by  both  such  tine  and  impris- 
onment, in  the  discretion  of  the  court  having  jurisdiction  thereof. 

Sec.  3.  The  provisions  of  this  act  shall  not  be  so  construed  as  to  in    Present   con- 
any  manner  apply  to  or  affect  contractors  or  subcontractors,  or  to  ^J^J  ^*^* 
limit  the  hours  of  daily  service  of  laborers  or  mechanics  engaged 
upon  the  public  works  of  the  United  States  or  of  the  District  of 
Columbia  for  which  contracts  have  been  entered  into  prior  to  the 
passage  of  this  act. 

Approved,  August  1,  1892, 


CHAP.  S80.— An  act  making  appropriations  for  sundry  civil  expenses  of  the      .       «  ^om 
Government  for  the  flscal  year  ending  June  thirtieth,  eighteen  hundred  and  _r^_L_l— 
ninety- three,  and  for  other  purposes. 

-Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the 
United  States  of  America  in  Congress  assembled,  That  the  following 
sums  be,  and  the  same  are  hereby,  appropriated,  for  the  objects   ^2f^?2stnnJS 
hereinafter  expressed,  for  the  fiscal  year  ending  June  thirtieth,  ^SsSl^^^"^ 
eigfliteen  hundred  and  ninety- three,  namely  : 

*  ♦  «  #  «  *  ♦ 

UNDER  THE  War  DEPMITMENT.  D?Srtmem  *' 

*  *  #  *  ♦  * 

BUILDINOS  ^^^  OROU^T^  ^^  ^^^    ^^OOTB  WASHINGTON.       J^^^--^ 


^^\(^^' 
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For  ordinary  care  of  gi*eenhouses  and  nursery,  two  thousand 
dollars. 

For  ordinary  cai*e  of  Lafayette  Square,  one  thousand  dollars. 

For  ordinary  care  of  Franklin  Square,  one  thousand  dollars. 

For  care  and  improvement  of  Monument  grounds,  two  thousand 
five  hundred  dollars. 

For  continuing  improvement  of  reservation  numbered  feventeen 
and  site  of  old  canal  northwest  of  same,  five  thousand  dollars : 
Conditio         Provided^  That  no  part  thereof  shall  be  expended  upon  other  tban 
°*       property  belonging  to  the  United  States. 

For  construction  and  repair  of  post-and-chain  fences,  and  con- 
structing stone  copii^g  around  reservations,  one  thousand  dollars. 

For  manure  and  hauling  the  sam3,  five  thousand  dollars. 

For  painting  watch mexrs  lodges,  iron  fences,  vases,  lamps,  and 
lamp-posts,  seven  hundred  and  fifty  dollars. 

For  purchase  and  repair  of  seats,  one  thousand  dollars. 

For  purchase  and  repair  of  tools,  two  thousand  dollars. 

For  trees,  tree  and  plant  stakes,  labels,  lime,  whitewashing,  and 
stock  for  nursery,  two  thousand  dollars. 

For  removing  snow  and  ice,  one  thousand  two  hundred  dollars. 

For  flowerpots,  twine,  caskets,  wire,  splints,  moss,  and  lycopo- 
dium,  one  thousand  dollars. 

For'care,  construction,  and  repair  of  fountains,  one  thousand  five 
hundred  dollars.  . 

^     For  abating  nuisances,  five  hundred  dollars. 

For  improvement,  care,  and  maintanance  of  various  reservations, 
twelve  thousand  dollars. 

For  improvement,  maintenance,  and  care  of  Smithsonian 
Grounds,  including  construction  of  asphalt  roads  and  paths,  five 
thousand  dollars. 

For  improvement,  care,  and  maintenance  of  Judiciary  Square. 

including  grounds  around  the  Pension  Building  and  asphalt  roads 

and  walks  leading  to  Pension  Building,  three  thousaaid  dollars. 

Limit  for  con-     That  under  appropriations  herein  contained  no  contract  shall 

ments     ^^*  ^® "  be  made  for  making  or  repairing  concrete  or  asphalt  pavements  in 

Washington  City  at  a  higher  price  than  two  dollars  and  twenty- 
five  cents  per  square  ^ard  for  a  quality  equal  to  the  best  laid  in 
the  District  of  Columbia  prior  to  July  first,  eighteen  hundred  and 
eighty-six,  and  with  a  base  of  not  less  than  six  inches  in  thickness. 

Executive     For  repairs  and  fuel  at  the  Executive  Mansion,  as  follows : 
mansion.  .  '  • 

Kepairs,  fuel,  For  care,  repair,  and  refurnishing  the  Executive  Mansion,  twenty 
thousand  dollars,  to  be  expended  by  contract  or  otherwise,  as  the 
President  may  determine. 

For  fuel  for  the  Executive  Mansion,  greenhouses,  and  stable, 
three  thousand  dollars. 

For  care  and  necessary  repair  of  greenhouses,  five  thousand  dol- 
lars. 

For  renewing  the  superstructures  of  two  greenhouses  connected 

with  the  Executive  Mansion,  two  thousand  dollars. 

liightfng  Ex-    Lighting  the  Executive  Mansion  and  Public  Grounds  : 

sion^audpubUc  ^^^^  Sr^»  P*y  ^'  ^%mp-lighters,'gas  fitters  ajid  laborers;  purchase, 

groundu.  erection,  and  repair  of  lamps  and  lamp-posts,  purchase  of  mat«bes, 

and  for  repairs  of  all  kinds ;  fuel  and  lignts  for  office,  office  stables, 

watchmen^s  lodges,  and  for  the  greenhouses  at  the  nursery,  four- 

Provitot.         teen  thousand  dollars :  Provided,  That  for  each  six-foot  burner  not 

Maximum  per  connected  with  a  meter  in  the  lamps  on  the  public  grounds  no  more 

lamp.  than  twonty-one  dollars  and  fifty  cents  shall  be  paid  per  lamp  for 

gas,  including  lighting,  cleaning,  and  keeping  in  repair  the  lamps, 
under  any  expenditure  provided  for  in  tbis  act ;  and  said  lamps 
shall  burn  not  less  than  three  thousand  hours  per  annum;  and 
authority  is  hereby  given  to  substitute  other  illuminating  material 
for  the  same  or  less  price,  and  to  use  so  much  of  the  sum  heraby  ap- 
Burners.  propriated  as  may  be  necessary  for  that  purpose :  Providcdy  That 
before  any  expenditures  are  made  from  the  appropriations  herein 
provided  for,  the  contracting  gas  company  shall  equip  each  lamp 
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with  a  self-regulating  burner  and  tip,  so  oombined  and  adjusted  as 
to  secure  under  all  ordinary  variations  of  pressure  and  density  a 
consumption  of  six  cubic  feet  of  gas  per  hour. 

For  electric  lights  for  three  hundred  and  sixty-five  nights  from  Electric  lights, 
seven, posts,  at  forty  cents  per  light  per  night,  one  thousand  and 
twenty- two  dollars. 

Rbpair  op  water  pipes  :  For  repairing  and  extending  water    Repair  of  wa- 
pipes,  purchase  of  apparatus  for  cleaning  them,  purchase  of  hos^.  ter pipes,  etc. 
and  cleaning  the  springs  and  repairing  and  renewing  the  pipes  of 
the  same  that  supply  the  Capitol,  the  Executive  Mansion,  and  the 
building  for  the  State,  War,  and  Navy  Departments,  two  thousand 
five  hundred  dollars. 

Telegraph  to  connect  the  Capitol  With  the  Depart-  Telegraph, 
MENTS  and  Government  Printing  Office  :  For  care  and  re-  S^^t°^  d?'*'^'' 
pair  of  existing  lines,  one  thousand  five  hundred  dollars.  emmei^Prtnt^ 

Ing  Office. 

Washington  Monument  :  For  the  care  and  maintenance  of  the    Waahing t  o  n 
Washington  Monument,  namely :  For  one  custodian,  at  one  hijndred  Monument, 
dollars  per  month;  one  steam  engineer,  at  eighty  dollars  P^p j^^tofc^an*'^^ 
month ;  one  assistant  steam  engineer,  at  sixty  dollars  per  month  ;  ^* 

one  fireman,  at  fifty  dollars  per  month;  one  assistant  fireman,  at 
forty-five  dollars  per  month ;  one  conductor  of  elevator  car,  at 
seventy-five  dollars  per  month ;  one  attendant  on  fioor,  at  sixty  dol- 
lars por  month ;  one  attendant  on  K)p  floor,  at  sixty  dollars  per 
month ;  three  night  and  day  watchmen,  at  sixty  dollars  per  month 
each :  in  all,  eight  thousand  five  hundr.^d  and  twentjr  dollars. 

For  fuel,  lights,  oil,waste,packing,  tools,  matches,  paints,  brushes.  Expenses, 
brooms,  lanterns,  rope,  nails,  screws,  lead,  electric  lights,  heating 
apparalius,  oil  stoves  for  elevator  car  and  upper  and  lower  floor,  re- 
pairs to  engines,  boilers,  dynamos,  elevator,  and  repairs  of  all  kinds 
connected  with  the  monument  and  machinery,  and  purchase  of  all 
necessary  articles  for  keeping  the  monument,  machinery,  elevator, 
and  electric-light  plant  in  good  order,  three  thousand  dollars. 

Fish- WAYS  at  great  Falls  :  To  complete  the  erection  of  fish-    Fish-ways, 

ways  at  the  Great  Falls  of  the  Potomac,  fifteen  thousand  dollars.    ^'®*^  ^*"8- 
♦  *  ♦  «  *  «  « 

Improvement  OP  the  Yellowstone  National  Park:  For    yoUowb tone 
th3  improvement  of  the  Yellowstone  National  Park,  forty-five   improvement^ 
thousand  dollars ;  the  same  to  be  expend  ^d  by,  and  under  the  direc-  etc. 
tion  of,  the  Secretary  of  War :  Provided,  That  fifteen  thousand  dol-    ^^o- 
lars  of  this  amount,  or  so  much  thereof  as  m^^.y  bo  necessary,  may  r^^  ^^^'^^^ 
be  expended,  in  the  discretion  of  the  Secretary  of  War.  for  the  con- 
struction of  a  road  from-  the  Upper  Geyser  Basin  to  a  point  on  Snake 

River  where  it  crosses  the  southern  boundary  of  the  park. 
******* 

Engineer  Department.  ^^^P'^^^'  ^^^ 

partment. 

For  continuing  improvement  of  harbor  at  Philadelphia,  Penn-    5iJF,^^"- 
sylvania:  Continuing  improvement  removal  of  Smithes  Island  and  p^J^^a^elpliia, 
Windmill  Island,  Pennsylvania,  and  Petty 's  Island,  New  Jersey, 
and  adjacent  shoals,  forty-one  thousand  dollars. 

For  improving  harbor  at  Baltimore,  Maryland :  Completing  im-  Baltimore, 
provemsnt,  two  hundred  and  eight  thousand  dollars.  *^°- 

For  improving  harbor  at  Galveston,  Texas :  Continuing  improve-    Q  al  ve  s  ton, 
ment  to  entrance  to  harbor,  four  hundred  and  fifty  thousand  dol-  ^®** 
lars. 

For  improving  Hay  Lake  Channel,  Saint  Mary's  River, Michi-  Hay  Lake 
gan :  Continuing  improvement,  one  hundred  and  fifteen  thousand  MMr^s^^ki^v^r* 
dollars.  Mich. 

***♦♦*♦ 

Survey  of  Ji^qo/thern  and  Northwestern  Lakes:  For  survey, north- 
printing  and  issui^    charts  for  use  of  navigators  and  electrotyping  ^^^^  iSgJJf ' 
plates  for  chart  hw^^ting,  two  thousand  dollars. 
thous^nTd";}^^^^^^  *^  ^nd  correcting  engraved  plates,  five 
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Transporting     .TRANSPORTATION  OP  REPORTS  AND  MAPS  TO  FOREIGN  COUN- 
maps,  etc.  TRIES :  For  the  transportation  of  reports  and  maps  to  foreign  coun- 

tries, through  the  Smithsonian  Institution,  one  hundred  dollars. 

♦  ♦  *  ■*  ♦  ♦         '    ♦ 

H  arbor    of     HARBOR  OP  NEW  YORK  :  For  prevention  of  obstructive  And  in- 
New  York.         jurious  deposits  within  the  harbor  and  adjacent  waters  of  New 
T<*rk  City : 
Inspectors,     For  pay  of  inspectors  and  deputy  inspectors,  office  force,  and  ex- 
etc.  penses  of  office,  fif^teen  thousand  dollars : 

Maintenance     For  pay  of  crew  and  maintenance  of  steamer  Argus,  eight  thou- 
of  steamers.       sand  dollars ; 

For  pay  of  crew  and  maintenance  of  steamer  Nimrod,  ten  thou- 
sand dollars ;  in  all,  tbirty-thfee  thousand  dollars. 


Legislative.  UNDER  LEGISLATIVE. 

Llbrarv  of      BUILDING  FOR   THE    LIBRARY  OP  CONGRESS:  For  continuincr 

Congi-ees.  the  construction  of  the  building  for  the  library  of  Congress  and 

Continuing  for  each  and  every  purpose  connected  with  the  same,  four  hundred 
^PtovUo^^^'     *^^  ^^^y  thousand  dollars :  Provided,  That  contracts  may  be  en- 
Contracts,       tered  into  for  the  ironwork  of  stairs,  roof  and  dome,  and  marble 
finish  for  haU«,  corridors,  and  rotunda,  to  be  jmd  for  as  appropria- 
Qen.  T.  L.  Ca-  tions  may  from  time  to  time  be  made  bylaw :  P,i-ovided,  TnatBrig- 
sey  to  continue  adier-General  Thomas  Lincoln  Casey,  now  in  charge  of  the  con- 
in  charge.  struction  of  >:aid  building,  shall  continue  in  said  charge  until  its 

completion  whether  on  the  active  or  retired  list  of  the  Army. 

«  ♦  ♦  «  «•*  ** 

Public  p^in^  PUBLIC  PRINTING  AND  BINDING, 

ing   and    bind- 
ing, paper,  etc.  ♦  *  *  *  *  ♦         »      ♦ 

*  *  *  and  the  heads  of  the  Executive  Departments,  before 
tranpraltting  their  annual  reports  to  Congress,  the  printing  of 
which  is  chargeable  to  this  appropriation,  shall  cause  the  same  to 
be  carefully  examined,  and  shall  exclude  therefrom  all  matter,  in- 
cluding engravings,  maps,  drawings,  and  illustrations,  except  such 
as  they  shall  certify  in  tneir  letters  transmitting  such  leports  to 
be  necessary  and  to  relate  entirely  to  the  transaction  of  public 
busint^ss. 

-,  Approved,  August  5, 1892. 


PUBLIC  RESOLUTIONS. 
Feb.  25.  1892.        [No.  3.]    Joint  resolution  invesiigating  mining  debris  in  California. 


Mining  debris,  Jiesolved  by  the  Senate  and  House  of  B^resentntives  of  the  United 
California.  States  of  America  in  Congress  assembled,  That  the  Secretary  of  War 
waTto^subnSt  be,  and  he  is  hereby,  requested  to  submit  for  the  consideration  of 
what  amount  Congress  what  amounts  can  be  profitably  expended  durijig  ttie 
should  be  ex-  coming  year  to  carry  out  the  recommendations  made  by  the  Com- 
^^^*<^*^^®^"  mission  of  Engineers,  United  States  Army,  appointed  under  the 

provisions  of  an  act  of  Congress  approved  October  first,  eighteen 
hundred  and  eighty-eight,  entitled  *'An  act  to  investigate  mining 
debris  in  California,"  for  *'  restriction  works,  dams  and  wing-dams, 
Vol.  25,  p.  468.  to  restrain  the  mining  d^^bris  where  now  situated,  and  prevent  its 
lodgment  in  the  rivers  of  ('alifornia,  to  the  injury  of  navigation 
and  commerce." 
Approved,  February  25, 1892. 
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'a  9J    Joint  resolution  authorising  tlie  use  of  the  martello  tower  on  Tybee      April  14^  180i. 
[Id,  Georgia,  for  a  signal  station.  ■ 

Besolved  by  the  Senate  and  House  of  lUnrtseinJtaXives  of  the  United 
States  of  America  in  Congress  assembkdi  Tmkt  the  Secretary  of  War    lybec  island, 
be,  a^d  he  is  hereby,  autnorized  to  permit  the  use  of  the  martello  ^^       .  ^^ 
tower  on  Tybee  Island,  Georgia,  by  telegraph  or  telephone  com-  teUotower  as  a 
panies  for  a  signal  station,  to  report  passing  vessels,  under  such  signal  station, 
conditions  as  he  may  deem  proper  to  protect  the  interest  of  the 
United  States. 

Approved,  April  14, 1892. 


[Na  t9.  j   Joint  resohitlon  extending  the  time  for  the  oonstmotloa  of  a  hotel    Jtily  tB^  ISOflL 
on  the  Government  reservation  at  Fortress  Monroe,  Virginia.  — ^ 


Besolved  by  the  Senate  and  House  of  R^resentatives  of  the  United 
States  of  America  in  Chngress  assembled,  Tnat  the  time  for  the  con-  Fort  Monroe, 
struotion  of  a  hotel  upon  the  Government  reservation  at  Fortress  Time  for 
Monroe,  Virginia,  as  provided  in  the  act  of  Congress  approved  building  hotol 
July  second,  eighteen  hundred  and  ninety,  be,  and  the  same  is  ei^ended. 
hereby,  extended  for  one  year  from  and  after  the  passage  of  this  ^^  »» ^  aa 
act. 

Approvedj  July  28, 1892. 
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BoRton,  Pa.,  conatmction  of  bridjfe  across  Yonghio- 
j^heny  River  at 

}ioiinie,  Mass.,  construction  of  bridge  across  Cohas- 
set  Narrows  at  town  of \. 

Brady,  Asatba  (caual  boat),  removal  of  wreck  of 

Brauilywui©  Creek  at  Wilmington,  Del.,  construc- 
tion of  bridge  across 

Bruzoria   County,    Tox.,    coustmctiou    of  bridges 
acro.s8  Bastrojp  and  Chocolate  bayous  by 

Brazos  Kiver,  Tex.,  below  Waco,  examination  of 

Brazos  Santiago  Harbor,  Tex.,  improvement  of 

Breakwaters,  etc.,  occupancy  or  iiyurv  of 

Breton  Bay,  Md..  improvement  of  harbor  at. » 

Bridgeport  Harbor,  Conn.,  improvement  of 

Bri<l;^i'8  across  navigable  waters,  construction  of. . . . 

Briflgcs,  examination  of  bills  to  authorize  construc- 
tion of 

Bridges  obstructing  navigation. 

Bristol  Landing,  Md.,  construction  of  bridge  across 
l*atuxent  River  near 

Broadkiln  River,  Del.,  improvement  of 

Brooklyn,N.  Y.,  bridge  obstructing  Newto^^^l  Creek, 
at  Meeker  avenue 

Brooks  Slough,  Wash.,  constnictiun  of  bridge  of 
Wahkiakum  County  across 

Browneys  Island,  Me'.,  removal  of  wreck  o(F 

Browns  Jreek,  N.  Y.,  improvement  of 

Bruce  (barH^  removal  of  wreck  of 

Brunswick  Harbor,  Ga.,  improvement  of , 

Brunswick  Outer  Biu",  Ua.,  examination  and  survey 
of .*.. 

liuckhannon  River,  W.  Va.,  improvement  of 

Budds  Inlet,  Wash.,  examination  and  survey  of 
( )]yrapia  Harbor  to  deep  water  in - 

Bulfaio  Bayou,  Tex.,  at  Houston,  bridges  obstruct- 
ing  

I^aftalo  Bayou,  Tex.,  improvement  of 

BufTnlo  Bliitf,  Fla.,  reconstruction  of  bridge  across 
St .  Johns  River  at 

Buffalo  Harbor,  N.  Y.,  improvement  of 

Buildings  and  grounds,  public,  improvement  and 
care  of 

Burlington  Harbor,  Vt.,  Iraprovcnient  of 

Buttermilk  Channel,  Xow  York  Harbor,  improvo- 
ment  of 
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Cache  River,  Ark.,  improvement  of 244 

( 'ahaba  Ri vi»r,  Ala.,  improvonu^nt  of 204 

Calcasieu  River,  I^a.,  improvoment  of  mouth  and 

S asses  of 
ifomia,  department  of,  report  of  engineer  officer. 

C^aloosahatehee  River,  Fla.,  improvement  of 

<^'nlumet  Harbor,  111.,  improvtnnent  of 

Calnmet  River,  III.  and  lud.,  improvement  of , 

Ortuibridge  Harbor.  Md.,  improvement  of 

(TaiiKlen  Ilarljor,  Me.,  improvement  of 

(  -amdcn  Horse  Railroad  Company,  bridge  of 

('amden,  N.  J.,  bridge  of,  obstnu'ting  Coopers  Creek. 

Camtlen,  N.  J.,  improvement  of  harbor  at 

Camp.  Hugh  N.,  and  B.  K.  S<»ybel,  bridge  of I      406 

Cauttls,  etc. : 

Allegheny  River,  construction  of  Horr  Island  1 

Bam,  Pa 280 

Cascades  Canal,  Columbia  River,  Oregon,  con- 
struction of \     388 

Coosa  Rivor,  Ga.  and  'aI»-^  operating  anil  care  of 
locks  and  dams  on       

''TJrz.'::''''  o;/^-^''"^"."'' -*^"or-,;^i:»  '*^^ 

Great  Kanawh''\ .  -  - ' '  'iir.    Va" "  '  *  • .    .  -  -  "  '  1 
care  ofUn^k^   iivef'  ^„ .  .  \«-.  Op  - " -^  fiu^ 
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Subject. 


Cauals,  etc. — C<>ntinTiecI. 

I^aken  Uuion,  Wasbington,  and  Samaniish,  with 
Pujfet  Sound,  AVaab.,  examination  for  a  ship 

canal  to  connect 

Little  Kanawba  River,  W.  Ya.,  operating  and 

carvt  of  loi-k  and  dam  on , 

Louisville  and  Portland  Canal,  Ky.,  operating 

and  care  of 

}kIonongaliela  River,  operating  and  care  of  Locka 

and  Dams  Noh.  8  and  9 

]klonongaliola  River,  piircliaHC  of  Lock  and  Dam 

No.O 

Mouongabela  River,  purcliaae  of  Lock  and  Dam 

Ko.7 

Miihclo  Shoals  Canal,  Tennessee  River,  oponiting 

and  care  of '. . 

Muskingum  River,  Oliio,  operating  and  care  of 

ice-harbor  lock  at  mouth  of 

Miinkingum  River,  Ohio,  opei*ating  and  care  of 

liK'kH  and  damn  on 

Ohio  River,  construction  of  movable  dam  below 

niunth  of  Beaver  KivtT,  Pa 

Ohio  River,  operating  and  care  of  Davis  Island 

Dam,  Pa '. 

Portage  Lake  and  Lake  Superior  canals  across 
Keweenaw  Point.  Mich.,  improvement  and  op- 
erating and  care  of 

Rules  and  regulations  for  use  of,  recommenda- 
tions and  proi)Osed  legislation  for  establish- 
ment and  enforcement  of 

St.  Clair  Flats  Canal,  Mich.,  improvement  of 

St.  Clair  Flats  Canal,  Mich.,  operating  and  care 

of 

St.  Marys  Falls  Canal,  Mich.,  operating  and  care 

of 

(*anapitHit  Channel,  Mass.,  examination  and  survey  of 

Canursie  Bay,  N.  Y.,  improvement  of , 

('anarsie  Bay,  N.  Y..  use  of  dike  in 

Cuney  Fork  River,  Tenn.,  improvement  of , 

Cape' Ann,  Mass.,  construction  of  harbor  of  refuge  at 

Sandy  Bay 

Cape  Charles  City,  Va.,  improvement  of  harbor  and 

approaches  of 

Cnpe  Fear,  Northea5|^,  River,  N.  C,  improvement  of. . 
Cape  Fear  River,  N.  C.»  above  Wilmington,  improve- 
ment of , 

Capo  Fear  River,  N.  C,  at  and  below  Wilmington, 

improvement  of 

Capistrano,  Point,  Cal.,  and  Point  Dii me,  Cal.,  exami- 
nation for  deep  harbor  on  Pacitic  coast  between . . . 
Cascades  Canal,  Columbia  River,  Oregon,  coustiiic- 

t  ion  of 

(Casemates,  mining,  construction  of 

Ca.Mjier  River,  Ky..  near  its  mouth,  bridge  obstructing. 
CiL-^tlo  Island,  lk>8ton  Harbor,  Mass.,  construction  of 

bridge  between  Q  street,  Boston,  and 

Ce<lHr  Bayou,  Tex.,  improvement  of 

( 'e*lar  Kii^-s  Harbor,  Fla.,  improvement  of 

Cedar  River  Harbor,  Mich.,  im]»rovemont  of 

Cham  plain.  Lake,  breakwater  at  Gordon  Lauding,  Vt. 
(Miam  plain,  Lake,  breakwater  at  Rouse  Point.  N.  Y. . 
Cbaui].ilain,  Lake,  N.  Y.  and  Vt.,  improvement  of  nar- 
rows of 

Charles  River,  Mass.,  at  Market  and  Arsenal  streets, 

Ronton,  reconstruction  of  bridges  across 

('harles  River,  Mass.,  imitrovemcnt  of 

Chnrleiiton  Harbor,  S.  ( '..  improvement  of 

( Miarlcston,  S.  C,  construction  of  mining  casemate  at. 

Charlevoix  Harlxjr.  Mich.,  improvement  of 

Charlotte  Harbor,  Fla.,  improvement  of 

<  'harlotte  Harbor,  X.  Y.,  improvement  of 

(.'Iiariotte  Harljor,  N.  Y.,  iiUuries  to  piers  at 

Charts  of  Northern  and  North wesleni  lakes,  cor- 

rei.-t ion.  printing,  and  distribution  of 

('hat ham  Harbor.  Mass.,  improvement  of 

Chattahoochee  River,  Ga.  and  Ala.,  improvement  of. 

("heat  River,  W.  Va..  improvement  of 

Cheboygan  Harbor,  Mich 

Chefuncte  River,  La.,  improvement  of 

('hehalis    County,   Wash.,   construction    of  bridge 

across  (^hehalis  River  at  Elbow  Riffle  by 

Ciiehalis  Countv,  Wash.,  construction  of  bridge 
across  South  bay.  Elk  River,  betwtieu  Bay  City 
and  Laidlaw,  by \ . 
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Pago. 


CholialU  Kiver,  WaHh.,  at  the  Elbow  Riffle,  construc- 
tion of  bridjte  acroHS 

Chehalia  Riyer,  Wash.,  improvement  of 

Cherry  Island  Marah  Company,  bridge  of 

Cherry8tcmeJ[nlet,  Va.,  improvement  of 

lination  and  Hurve' 


Oheaa'peako  Bay,  examination  and  Hurvey  for  liorbor 
of  refnse  in  Lynnhaven  Bay,  V'a.,  at  foot  of 

ChODter  River,  aid.,  improvement  of 

Chicago  and  Korth-westeni  liailway  Company, 
brif^e  of 

Chicago  and  West  Michigan  Railway  Company, 
bri(%e  of 

Chicago  Harbor,  111.,  improvement  of 

Chioaco,  111.,  conatmotion  of  bridee  acroAn  West 
Fork  of  i>k>nth  Branch  of  Chicago  River  on  Soath- 
west  Boalevard  by  city  of 

Chicago,  111.,  resnrvey  of  lake  front  at 

Chicago,  Milwaukee  and  St.  Paul  Railway  Company, 
bridge  of 

Chicago,  Peoria  and  St.  Louis  Railway  Company, 
bridge  of ". 

Chicago  River,  ni.,  construction  of  bridge  acrosn 
WcRt  Fork  of  South  Branch  of 

C^hickahominv  River,  Va.,  improvement  of 

Chickaaahay  tliver,  Mins.,  Improvement  of 

Chief  of  Engiueera,  office  of  the 

Chincoteague  Bay,  Va.,  improvement  of  inland  water- 
way between  Delaware  Bay  and 

Chippewa  River,  Wia.,  atDurand,  bridge  obBtmctiug. 

Chippewa  River,  Wia.,  including  Yellow  Banks,  im- 
provement of 

Chippewa  River,  Wis.,  near  Red  Cedar,  reconstruc- 
tion of  bridge  acrosa 

Chippewa  River,  Wia.,  aurveys  for  reservoirs  at 
aoarces  of 

Chippewa  Valley  Bridge  Company,  bridge  of 

Chilto,  Bogue,  La.,  improvement  of 

Chocolate  Bayou/Tez.,  construction  of  bridge  across. 

Choctawhatchee  River,  Fla.  and  Ala.,  improvement  of. 

Choptank  River,  Md.,  improvement  of 

ChriHtiana  River,  Del.,  in  New  Castle  County,  recon- 
struction of  bridge  across 

ChriHtmas  Point,  Tex.,  examination  and  survey  of 
West  Bay  and  Oyster  Ba v,  near 

Cincinnati  and  Covington  Rapid  Transit  Company, 
bridge  of 

Cincinnati,  Ohio,  construction  of  bridge  across  Ohio 
River  at 

Clackamas  Rapids,  Oregon,  examination  and  survey 
of  WHUmette  River  at .*.. 

Clarendon,  Ark.,  examination  and  survey  at 

Clark  River,  S.  C,  improvement  of 

Clatsop  County,  Oregon,  construction  of  bridge 
across  WallusKi  River  by 

Cleveland  Harbor,  Ohio,  improvement  of 

Clinch  River,  Tenn.,  iniproveraeni  of 

Clinton  Harbor,  Conn.,  improvement  of .- 

Clinton  River,  Mich.,  improvement  of 

Clubfoot  River,  N.  C,  itnprovemont  of 

Coaster  Harbor  Island,  R.  I.,  improvement  of  cove 
and  waterway  near 

Cobbs  Island,  V».,  removal  of  wreck  off 

Cocheco  River,  N.  H.,  iraprovenicnt  of 

Cohasset  Narrows,  Mass.,  construction  of  bridge  of 
Plymouth  aiul  Barnstable  countle{^acroRa 

Columbia,  department  of  the,  report  of  engineer 

officer 

Columbia  River,  Oregon  and  Washington : 

Cascades  Canal,  construction  of : . 

Kxamination  and  sorvev  of,  between  mouth  of 

Willamette  River  and  Vancouver 

Examination  and  survey  ot  AVlUunietto  and  Co- 
lumbia rivers  below  iWtland,  for  25foot  chan- 
nel   

Gauging '**' 

Harbor  lines  St  Va„eQ*^er,  establfghnieiit  of  ... 

Improvement  of  befJl^n  ft^»d  of  Rock  Island 

Rapida  ami  foot  ofS^est  Kapids 
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Colnmbiftna,  lU.,  constniction  of  bridge  across  Illi- 

noia  River  at 

Conimenceineut  Bay,  Wash.,  at  Tacoma,  bridge  ob- 

stmctiiiK 

Compton  Creek,  N.  J.,  improvement  of 

Conecuh  River.  Fla.,  improvement  of 

Congaree  River,  S.  C.,  improvement  of 

Conneant  Harbor,  Ohio,  examination  and  survey  of . 
Connecticut  River: 

Improvein ent  of  .  - 

Improvement  of,  above  Hartford,  (;onn ■  • .  ■* 

Improvement  of,  below  Hartford,  Conn 

Contentnia  Creek.  N.  C,  imnrovenient  of 

Cooper  River,  S.  C.,  removal  of  wrecks  in 

Coopers  Creek,  N.  J.^at  Camden,  bridge  obstructing. 
Coos  Bay,  Oregon,   improvement  of  entrance  and 

harbor  at 

Coosa  River,  Ga.  and  Ala. : 

Improvement  of 

Improvement  of,  between  Rome,  Ga.,  and  Kast 
TeTincssee,    Virginia   and   Georgia   Rnilro.id 

bridge 

Improvement  of,  between  Wetumpka.  Ala.,  and 
East  Tennessee,  Virginia  and  Georgia  Rail- 
road bridge 

Operating  and  care  of  locks  and  dams  on 

Coquulo  River,' Oregon,  improvement  of 

Coronado,  Cal.,  est^uilishment  of  harbor  linen  at 

CoronadoKorth  Islaiul,  Cal.,  establishment  of  harbor 

lines  at  — » 

Corps  of  Engineers : 

Changes  during  the  year 

Distribution  of  officers 

Ijaws  of  52d  Congress,  1st  ses.«)ion,  affecting 

Number  of  officers 

Officers  detached 

Statement  of  rank  and  duties  of  offic<*rs 

Corvallfs,  Oregon,  examination  and  survey  of  Wil- 
lamette River  near \ 

Court-ableau,  Bayou,  La.,  improvement  fif 

Covington,  Ky.,  construction  of  bridge  juto.s8  Lick- 
ing River  at 

Covingt'On,  Ky.,  cotistruetiou  of  bridge  acnms  Oliio 

River  at :.'. 

CowlitK  River',  WasJi.,  at  Toledo,  construction  of 

bridge  across 

Cowlitas  River,  Wash.,  improvement  of 

Crookston,  Minn.,  examination  and  survey  of  Red 

River  of  the  North  and  tributaries  above 

Crossover    Light,  St.  Lawrence  River,  N.  Y.,  re- 
moval of  shoals  near 

Cumberland  River,  Tenn.  and  Ky.,  improvement  of. 

A  hove  mouth  of  the  Jellico ; . . 

Above  Nashville,  Tenn 

Below  Nashville,  Tenn 

Sou t h  Fork  of,  Kv 

Cumberland  Sound,  (ra.,  improvement  of 

Currituck  County,  N.  C,   bridge  of,  obstructing 

Tulls  Creek 

Currituck  Sound,  N.  C,  improvement  of 

Cutfyhunk  Island,  Mass.,  examination  and  survey 

of  Canapitsit  Channel,  near 

Cuyahoga  River,  Ohio.    (See  ClevelAnd  Harbor.) 
Cypress  Bayou  and  lakes  between  Jefferson,  Tex., 
and  Shreveport,  La.,  survey  of 

D. 

Bams  and  locks.    {See^  Canals.) 

D'Arbonne,  Bayou,  La.,  improvement  of 

Darien  Harbor,  Ga.,  improvement  of 

Dsirien  Harbor,  Ga.,  removal  of  wrecks  in 

DavidH  Inland,  New  York  Harbor,  sea  wall  and  em- 
bankment at 

Davis  Island  Dam,  Ohio  River,  Pa.,  operating  and 

care  of 

Do  Tere,  Wis.,  constrnction  of  bridge  across  Fox 

River  and  Government  canal  at 

Delaware  Bay : 

Delaware  Breakwater 

Harborof  refujaje  near  mouth  of,  examination  for. . 

I«'e  hurlM)r  at  n»-ad  of,  <'onstru<'tion  of 

Lewes,  Dei.,  eoustrnction  of  iron  i>i«r  near 
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Subject. 


Pela ware  Bay — f'oiiflnuwl: 

Waterway  iK-tween  Ciiiucotengno  Kwy,  Va.,  od«1, 
improvt'ineiit  of 

-DelAwarc  Breakwnt4»r,  l)el.,  iroprovcuifnt  of 

Delaware  liailroad  Company,  brUlse  of 

I)elRwarf>  River,  Pa.  ancl  N.*^  J.,  at  PliilaUelphia,  im* 
yroyemeiit  of 

Delaware  Klver,  Pa.  and  X.  J.,  iiuprovement  of 

Delaware  River,  Pa.  and  N.  J.,  removal  of  wreck  at 
Philadelphia 

Department  of  California,  report  of  engineer  offleer. . 

Department  of  the  Columbia,  report  of  engineer 
officer 

Department  of  the  MiHsouri.  report  of  engineer  officer. 

Department  of  the  Platte,  report  of  engineer  officer. . 

De|>artnientfl,  military,    reconnoisaances,    explora- 
tions, and  surveys  in 

Depot,  £n|fineer 

DeH  Chutes  River.  Wash.,  near  Olympia,  examina- 
tion of 

Des  Moines  Rapids  Canal  and  Dry  Dock,  operating 
and  care  of 

Des  Moiues  Rapids,  Mississippi  River,  improvement 
of 


Detroit  River,  Mich.,  Improvement  of. 

District  of  Colnmbia,improvemcutand  care  Of  public 
buildings  and  grounds 

District  of  Columbia,  water  supply  of 

Division  engineers 

Divisions,  engineer 

Doboy.  (ia.,  andSupclo,  Ga.,  examiiuitiou  and  .survey 
of  inside  route  bet w^een 

Dry  dock  at  St.  Marys  Kails  Canal,  Mich 

Dry  dock,  Dos  Moinea  Rapids,  operating  and  care  of. 

Duck  Island  Harbor,  Conn.,  improvement  of 

Duluth  Harbor,  Minn.,  construction  of  bridge  of 
city  of  Duluth  across  canal  at  entrance  of 

Duluth  Harbor,  M  inn.,  improvement  of 

Duluth,  Minn.,  construction  of  bridge  across  canal 
at  entrance  of  Duluth  Harbor  by  city  of 

Duluth,  1Uh\  Wing  and  Southern  Railroad  Company, 
bridge  of 

Dume,  Point,  Cal.,  and  Point  Capistrano,  ('al.,  ex- 
amination for  deep  harbor  on  Pacific  coast  between. 

Dumping  of  ballast  in  ap]>roaclies  to  New  York  Har- 
bor, ana  recommendatiouH  and  proposed  legislation 
to  i>;*event 

Dunkirk  Harbor,  N.  Y.,  improvement  of 

Durand,  W  is. ,  bridge  obstructing  Chip])ewa  River  at . 

Duwamlsh  River,  Wash.,  construction  of  bridge 
across 
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Eagle  Harbor,  Mich .,  improvement  of 

East  Chester  CYeek,  N.  Y .,  improvement  of 

East  River,  N.  Y..  establishment  of  harbor  lines  in. 

East  River,  N.  Y.,  improvement  of 

Eastern  Branch  of  the  Potomac.  («S<'<'AnacoBtia  River.) 
Kbey  Slough,  Wash.,  couetructiou  of  bridge  across . . 
Echo  Harbor,  New  Rochelle,  N.  Y.,  improvement  of. . 
Edgartown,  Marthas  Vineyard,  Mass.,  improvement 

of  inner  harbor  at ^. . . 

Eilisto  River,  S.  C  improventent  of 

Elbow  Riffie,  Wash.,  construction  of  bridge  across 

(Jhehnli.s  River  at 

Elizabeth  River,  N.  J.,  improvement  of 

ElizatH'th  River,  Va.,  modification  of  harbor  lines  at 

Norfolk  navy-yard,  in  South  Branch  of 

Elk  River,  Ala.,  at  Elk  River  Mills,  construction  of 

bridge  across 

Elk  River,  Md.,  improvement  of 

Elk  River  Mills,  Am.,  construction  of  bridge  across 

Elk  River  at 

Elk  River,   Wash.,  ooustriiction  of  bridge   across 

SonthBav 

Elk  River,  w.  Va.,  /mn,y': '  Vnent  of 

Elk  River.  W.  Va.,  ob«(  J^J.Ijodb  in 

Engineerdepot '^U*^''    -• 

Engineer  diviHious  ..     *.  - '         

Engineer acbool,  Uni{'\  .  -  '/'J " " 

Kniineen,bHttalioi,'^latP^^ "".,,,    "••- 

Engineer.,  Chief  of,  ^Z  -^/'li*!  - . . .'; '  " 
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BngineerH,  Corps  of.    {See  Ck>rp8  of  Engineeni.) 
Kn^ncc^ra  cliviiiion ^ . . 

23 

352 
353 
420 

199 

20    484 

15 
396 
397 
395 

431 

418 
21 

425 
415 

423 

406 

406 
4-24 

.399 
126    969 

350 

215 
283 
283 
372 
06    641 

262 

181 

408 

1416 

1481 

1853 
1309 

2522 
2526 

2882 

2794 
2506 

2015 
2020 
2652 

2213 
2222 

2318 

Bn^ineerH,  The  Board  of.  {Sfe  Board  of  Engineers, 

The.) 
Erlu  Harbor.  Pa.,  inmrovement  of 

Erie  Harbor.  Pa.,  preHervation  and  prot«ction  of 
Pr^HQim  laie  Peiiiiisulii. 

£rie,  Lake,  survoy  of  ahoala  off  Pel^  Spit  Light- 
hoiiM(>   I^itilea  Point  ai;d  Waverlv  Shoal 

3407    3494 

Brie,  Lake.    {See  also  Northern  and  Nortli western 

lake*.)     ' 
Eacambia'River.  Fla..  iniDroveinent  of 

Eatimates : 

Enirlneer  denot 

Fortifle.flt.ions.       .^i.... . 

MiBsisniPDi  iliver  Conmiiflaion 

2903 

IMiaaouri  Rivnr  ConiiiiiMHiou . ..t i . * . . . 

3254 

New  York  Harlior,  supervision  of ....  * 

Northern  and  Northwestern  lakes^  chart«  and 
surveva of  . ... .1.... 

8414 

Piiblie  utiildiuea  and  groundH  and  AVaBhington 

3{onument,  Wasliiugton,  D.  C 

River  and  harbor  imDro\*enients 

3400 

Surveys  and  reoonnoissancea,  and  pnblioatlon  of 
mans 

3457 

Waanineton  Annednct 

3376 

Yellowstone   National  Park,  constructiou  and 
inmrovemcnt  of  roada  aiid  bridurea  in 

3439 

Everett,  Wa.Hb.,  construction  of  bridge  across  Snoho- 
mish River  at 

Everett,  Wash.,  Land  and  River  Improvement  Coni- 
nan v  of.  bridfire  of 

Exnlorations  and  reconnoisaancee 

3457 

F. 

Eairhaven,  Wash.,  establishment  of  harbor  lines  at  . 
Fairleo  Creek.  Md..  improvement  of 

Fairport  Harbor,  Ohio,  improvement  of 

Fairport  Harbor,  Ohio.    {See  also  Grand  River.) 
Falia.  Boeiie.  La.,  Improvenioxit  of 

Fails  of  Ohio  River,  impi'ovenient  of 

Falls  of  Ohio  River,  improvement  of  Indiana  Chute. 
Feather  River.  Cal.,  improvement  of 

Fellows,  Bertha  J.  (schooner),  removal  of  wrwk  of.. 
Fergus  Falls,  Minn.,  oxaminatioti  and  survey  of  Red 
River  of  the  North  and  tributaries  above 

Femandina,  Fla.,  and  Savannah,  Ga.,  examination 
and  snrvev  of  inside  roiite  br^.t  arpi^n                       , , . 

Femdale,  Wash .,  eoustruction  of  bridge  across  Nook  ■ 
saek  River  at 

Fishiner  Creek.  N.  C.  improvement  of 

157                 1117 

Fish  wavs  at  Great  Falls, Potomac  River,  erection  ol. 

Five-Mile  River  Harbor,   Conn.,  establishment   of 

harbor  lir  es  at 
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398    730 
76    097 

194 
82    722 

239 

402 

4 

4 

4 
15 

8 

9 
243 

403 

400 
4U3 
314 
3J5 

411 

411 
322 
223 
268 

1402 
1660 

1081 

ir.i3 

1922 

S382 

Five-Mile  River  Harbor,  Conn.,  improvement  of 

Flint  River,  G*»..  improvement  of 

Flnshins  Bay,  X.  Y.,  improvement  of 

• 

Forkeil  Deer  River,  Tenn.,  impi"oveme.nt  of 

Fort  Bayon,  Miss.,  at  Ocean  Springs,  construction 
of  bridce  across 

Fortiti  cations 

Allotments 

EstinmU'S  for  18'J3-'9l 

Minini;  casemates 

Sites  for,  aco iiisition  of 

Fourche  le  Fevre  River,  Ark.,  improvement  of 

Fox  River,  Wis: 

Bridge  across  Portage.  Cau.1l,  nn'onstruction  of. . 

Bridge  at  I)e  Pere  aci-oss  Government  canal  and, 
construction  of 

Bri<lge  at  Oslikosh,  constructiou  of 

Oneratincr  and  care  of  locks  and  dams  on 

Frankfort  County,  Ky.,  bridge  of,  obstructing  Ken- 
tuckv  River 

Frankfort  Harbor,    Mich.,   injury  to  Government 
scow  at 

3344 

Frankfort,  Xy.,  bridge  of  city  of,  obstructing  ICen- 
tacky  River - 

Franktort.  Mich..  Improvement  of  harbor  at 

Franklin,  La.,  removnl  of  wreck  near 

French  Brond  River,  Tenn.,  iniitrovemeutot 

INDEX. 
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o. 

Galvest4)nBay,  Tex.,  iinproveraciitofsliipehaiinol  in 
Gftlveaton    County,   Tox.,    constrai'tiou    of  brhlge 

across  \Ve«t  liay  by • 

Galveatou  Hairlwr.  Tex.,  iuiprovonieiit  of  entranco  Ui, 
GalveHton,  Ti-x.,  oxninination  and  survey 'of  West 

Bay  from  ( !bristnia.H  Point,  near 

Gaudy,  E<lith  T.  (schooner),  removal  of  wreck  ctf. . . 

Gaacona<le  River,  Mo.,  iini)r<»vement  of 

Gaspor  Biver,  Ky.,  near  its  month,  bridge  obstruct- 


Pase. 
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i. 


GauToy  River,  W.  Va.,  coustnietion  of  bridge  across 

Gauloy  River,  W.  Va..  improvement  of 

Georgotowfi  Harbor.  S.  C.  improvement  of 

Glen  Cove  Harbor,  N.  V.,  improvement  of 

Gloue-eater  Harlior,  Mass.,  improvc«meiit  of 

Gordon  Landing.  LalceCbampJain,  Vt.,l)reaii water  at 

Governors  Island,  New  Yqrli  Uorbor,  sea  walls  at. . 

Gowauna  Bay,  N.  Y.,  improvement  of 

Gowanus  Creek  (*liaunel,Wew  York  Harbor,  improve- 
ment of 

Gituul  Haven  Harbor,  Mich.,  improvement  of 

Grand  Mnrais,  Mich.,  improvement  of  Jiarbor  of  ref- 
nge  at 

Grand  Miirais.  Minn.,  improvement  of  harbor  at... 

Grand  River,  Mich.,  below  Grand  Rapids,  examina- 
tion and  survey  of 

Grand  River,  Ohio,  below  Richmond,  examination 
and  snrvey  of 

Grand  Ilivef,  Ohio.    (See  alto  Palrport  Harl^or.) 

Gravesend  Bay,  N.  Y.,  establishment  of  harbor 
lines  in '. - 

Gravesend  Bay,  N.  Y.,  removal  of  wreck  in 

Great  Chazy  River,  N.  Y.,  improvement  of 

Great  Falls,' Potomac  River,  erectltm  of  fish  ways  at 

Great  Kanawha  River,  AY.  V'a.,  improvement  of 

Great  £anawha  River,  W.  Va.,  iiyiiry  to  channels 
and  improvenienta  in -• 

Great  Kanawha  River,  AV.  Va.,  operating  and  e^re 
of  locks  and  dams  on 

Great  Lakes.  (jSV-^-Nortliern  and  Northwestern  lakes.)! 

Great  Miami  embankment,  Ind 

Great  Pedeo  River,  S.  C,  improvement  of 

Groat  Pcdee  River,  S.  C,  near  Society  Hill,  bridge 
obstructing 

Great  Sodns  Bay,  N.  Y.,  im]»rovenient  of  harbor  at. 

Green  Bay  Harlior,  AVis.,  imnrovement  of 

Green  Jacket  Shoal,  Proviueuce  River,  R.  I.,  re- 
moval of 

Green  River,  Ky.,  operating  and  car©  of  locks  and 
dams  on 

Grot^nport  Harbor,  N.  Y.,  imprxivement  of 

Gi*eenwich  Bay,  R.  I.,  imnrovement  of 

Grosse  Pointo  Channel,  Midi.,  improvement  of 

Gulf,  Colora<lo  and  Ssuita  Fe  ICailway  Company', 
bridge  of .*. . 

Gnyandotto  River,  AV.  A'^a.,  improvement  of 


Hampton  Creek  and  Bar,  A'a.,  improvement  of 

Hampton  Roads,  A'^a.,  construction  of  mining  case- 
mate at 

Hampton  Roads,  Va.,  fortifications  for  defense  of 

Harbor  and  river  improvements 

Harbor  lines,  establishment  of 

Anacostia  River,  AVashingtou,  I).  C 

Bellingham  Bay,  Wash 

Five-Mile  River  Harlwir,  Conn 

New  York  Harbor  and  ailjacent  waters 

Norfolk  navy -yard,  A'a 

Olympla,  AN'" ash 

Portage  Lake,  Mich 

Portland,  Oregon 

San  Diegfi  Harbor  and  ailjaoent  waters,  Cal 

San  Pe<lro,  AVilminglon  Harbor,  Cal 

Vancouver.  Wash 

Harlem  River,  N.  Y. : 

Bridge  at  BroadTvav,  New  York,  construction  of. 

Bridge  at  Foartli  avenue,  New  York,  construc- 
tion of 
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Harlcni  River,  N.  Y. — Continned. 

Bridge  (temporary)  at  156th  Htreet,  Now  York, 

constrnction  of 

Impr<>>  emcnt  of 

Harlowe  River.  N.  C.,  improvement  of 

Harraseeket  River,  Me.,  improvcineiit  of 

navftna,  III.,  construction  of  bridge  across  Illinois 
River  at 

Havre  de  Graee,  Md., examination  and  survey  of  Sus- 
quehanna River  above 

Havre  de  Grace,  Md.,  improvement  of  Susquehanna 
Rivernear 

Hay  Lake  Channel,  St.  Marys  River,  Mieh.,  im- 
provement of 

Hell  Gate,  N".  Y.,  improvement  of 

Herr  Island  Dam,  Allegheny  River,Pa..  construction 
of 

Hikwassce  River,  Tenn.,  improvement  of 

Highland  l^each,  N.  J.,  construction  of  bridge  across 
Slirewrtbnry  River  at 

Hlngham  Harbor,  Mass.,  improvement  of 

Hog  Island,  Va.,  removal  of  vrn>ck  olf 

Holland  Harlwr.  Mich.,  Improvement  of 

Holmes  River,  Fla.,  improvement  of 

Honsatonic  River,  Conn.,  improvement  of 

Houston,  Tex.,  city  and  railway  bridgt'S  obstructing 
RufFalo  Bayou 

Hudson  River,  N.  Y.,  improvement  of 

Hudson  River,  N.  Y.,  near  Twenty-third  street.  New 
York  (vity,  construction  of  bridge  acro.sx 

l.udson  River,  N.  Y.,  report  of  board  on  improve- 
ment of 

Humboldt  Harbor  and  Buy,  Cal.,  improvement  of. , . 

Hunting  Creek,  Va.,  at  A^xandria,  construction  of 
bridge  across 

Huntington  Harbor,  N.  Y.,  improvement  of 

Huntress  (schooner),  removal  of  wreck  of 

Huron  Lake,  Improvemeut  of  harbor  of  refuge  at 
Sand  Beach,  Mich 

Huron,  Lake.  {See  aUo  Northern  and  NorthweKteni 
lakes.) 

Huron,  Ohio,  construction  of  bridge  acro.HM  Huron 
River  at .> 

Huron,  Ohio,  improvement  of  harbor  "bf 

Huron  River,  Ohio,  at  Huron,  construction  of  bridge 
across , 

Hyannis,  Mas.*.,  improvement  of  harbor  of  refuge  at, 

Hyunnis,  Mass.,  removal  of  wreck  noiir 

T. 

Illtnois  and  Mississippi  Canal,  111.,  construction  of.. 
Illinois  River,  III. : 

Bridge  at  Havana,  construction  of 

Bridge  lietween  Columbiana  and    Kampsville, 
c<mstruction  of 

Improvemeut  of 

Operating  an<l  care  of  La  Grange  Lock  and  Dam' 

Imnrovements  of  rivers  and  harbor.s 

Inciiana  Chute,  Falls  of  Ohio  River,  improvement  of. 
Iiijurj'  to  public  works  by  corporations  or  individuals , 
Inland  waterways.     {See  Waterways.) 
Inside  routes,  waterways,  etc.    {See  Waterways.) 

Ipswich  River,  Mass.,  improvement  of 

Isabel  Alberto  (schooner),  removal  of  wreck  of 

J. 

Jacksonville,  Tampa  and  Key  West  Railway  Com- 

l>an  V,  bridge  of .* 

Jamaica  Bay,  N.  Y..  examination  and  survey  for 

waterway  eastward  from 

James  River,  Va.,  improvement  of , 

Jet!ci*soii,  Tex.,  and  bhreveport,  La., survey  of  lakes 

bet  ween , 

Jckyl  Creek,  Ga.,  improvement  of 

Jersi^y  Fhits,  N.  J.,  modification  (»f  harbor  lines  in  . . 
Johnsonville.  Tenn.,  rec^inst ruction  of  bridge  ai'io.ss 

Tennes.sce  River  at ., 

Jones.  Lucy  (schooiler),  removal  of  wreck  of 

Judith  Poiiit,  R.  I.,  construction  of  harbor  of  refuge 

at 
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K(uup8v!lle,  m.,  coiiB  tract  ion  of  bridge  across  Illi- 
iiols  River  at 

Kanawha  and  Michigan  (Ohio)  Railway  Company, 
bridge  of ■ 

KaHkaskia  River,  Dl.,  improvement  of 

Kennebec  River,  Mo.,  between  WatorviUe  and  Au- 
gusta, examination  and  survey  of 

Kennebec  River,  Mo.,  construction  of  bridge  across 
Atkins  Bay  at  Phlppsbarg 

Kennebec  River,  Me.,  improvement  of 

Kennebunk  River,  Me.,  improvement  of 

Keuoslia  Harbor,  Wis.,  improvement  of 

Kenton  County  and  Campbell  County  Bridge  Com- 
pany, bridge  of 

Kentucky  Krver,  Ky..  at  Frankfort,  bridge  ob8truc^ 


Kentucky  River,  Ky.,  improvement  of 

Kentucky  River,  Ky.,  operating  and  oaro  of  locks 
and  dams  on 

Kewaunee,  Gi'cen  Bay  and  Western  Railroad  Com- 
pany, bridge  of 

Kewaunee  Hai'bor,  Wis.,  improvement  of 

Kewaunee  River,  Wis.,  at  Kewaunee,  construction 
of  bridge  acroAs 

Kewaunee,  Win.,  construction  of  bridge  across  Ke- 
waunee River  at 

Keweenaw  Point,  Mich.,  improvement  and  operating 
and  care  of  canals  across , 

Key  West  Harbor,  Fla.,  improvement  of  northwest 
entrance  to 

Key  port  Harbor.  N.  J.,  improvement  of 

Kings  County,  N.  Y.,  brlcfge  of,  obstructing  New- 
town Cret^k 

Kinnickinnic  River,  Wis.,  at  Clinton  street,  Mil- 
waukee, construction  of  bridge  across 

Klaskuine  River,  Oregon,  improvement  of 


li. 


La  Playa,  Cal.,  establishment  of  harbor  lines  at 

Lafayette,  Oregon,  reconstruction  of  bridge  across 
Yamhill  River,  near 

Lafourche  Bfiyou,  La.,  improvement  of 

La  (irange  Bayou,  Fla.,  improvement  of 

La  Orange  Lock  and  Dam,  llliuols  River,  111.,  operat- 
ing and  care  of , 

Laiillaw,  Wash.,  cxtnatrnction  of  bridge  across 
South  Bay,  Elk  River,  at 

Lake  Shore  and  Michigan  Southern  Railway  Com- 
pany, bridges  of 

Lakes,  Great.  {See  Northern  and  Northwestern  lakes.) 

Lakes,  Northern  and  Northwestern.  (See  Northern 
and  Northwestern  lakes.) 

Land  and  River  Improvement  Company  of  £verett. 
Wash.,  bridge  of 

Larohmont  Harbor,  N.  Y.,  improvement  of 

Laws  of  52d  Cong.,  1st  sosa.,  atfecting  Corps  of  Fu- 
gineors  

Leaf  River,  Miss.,  improvement  of 

Leavenworth  and  Platte  County  Bridge  Company, 
bridge  of .*. *. . . 

Leavenworth,  Kans.,  construction  of  britlgo  across 
Missouri  River  at 

Legislation  proposeil  for  establishment  and  enforce- 
ment of  ntles  and  regulations  for  use  of  canals 

Legislation  proposed  to  prevent  dumping  of  ballast 
in  approaches  to  New  York  Harbor 

Leonard  town,  Md.,  improvement  of  harbor  at  Breton 
Bav 


Levisa  Fork  of  Big  Handy  River,  Ky.,  improvement 
of 

Lewes,  Del.,  constractiou  of  iron  pier  near 

Lewes,  Del.,  improvenient  of  inland  waterway  be- 
tween Chinooteaguo  Bay,  Va.,  and  Delaware'Bjiy, 
near 

Lewis  County,  Wash.,  construction  of  bridge  across 
Cowlitz  River  by 

Licking  River,  Ky.,  between  Farmers  and  W(«t  Lib- 
ert^V,  improvement  of 

Licking  River,  Ky.,  l>etw<^"  Newport  and  Coving- 
ton, conntractioii  of  bridge  aero.**,-* *. 


« 
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LlmMitoDc  Connty.   AU.,    oonitmction   of  bridge 

acroM  Klk  River  by 

Litchfleld,  CarrulUon  and  Western  Railroad  Com- 

jpany.  bridges  of 

Little*  Harbor.  X.  H.,  iinprovement  of   harbor  of 

refage  at 

Little  Kanawba  River,  W.  V«.,  improvement  of.  — 
Little  Kanawba  River,  W.  Va^  o]ierating  and  care 

of  lock  and  dam  on 

Lit  fie  Pedee  River,  S.  C,  improvement  of 

Little  Ked  River,  Ark.,  improvemeut  of 

Little  River,  Mo.,  improvemeut  of 

Little  Sodus  Bay,  N.  V.,  impn>vement  of  harbor  at.. 

Littlen  Point,  Xjkke  Erie,  snrvey  of  shoala  off 

LivingHton  Point,  Ky.,  improvement  of 

Lockn  and  damn.    (Se€  Canals.) 

Ijm-.kwoodn  Foil v  River,  X.  C,  improvement  of 

Long  Beach  Inlet,  N.  Y..  examination  and  survey 

for  waterway  between  Jamaica  Baj*  and 

Loolsville  and  Portland  Canal,  Ky.,  operating  and 

care  of 

LouiaviUe,  Ky.,  improvement  of  Falls  of  Ohio  River 

at 


I 


Lnbec  Channel.  Me.,  improvement  of 

Lndington  Harbor,  M  icb.,  improvement  of 

Lumbtfr  River,  N.  C.  and  S.  C,  improvement  of 

Lynden,  Wash.,  eonfitniction  of  bridge  acrusaliiook- 

*sack  River  at 

Lynn  Harbor,  Mass.,  improvement  of 

Lynnhaven  Bay,  Va.,  examination  and  survey  for 

harbor  of  ref li  ge  at 


in. 


Mackeys  Creek,  K.  C,  improvement  of 

Ma^OD,  Bayou,  La.,  improvement  of 

Mai'on,  Dublin  and  Savannah  Railroad  Company, 
bridge  of 

Macon,  Ga.,  construction  of  bridge  across  Ocniulgee 
River  at 

Manasquan  River.  N.  J.,  improvement  of 

Manatee  River,  Fla.,  improvem<*nt  of 

Manchac,  Bayou,  La.,  improvement  of 

Manchester  Harbor,  Mass,,  imprnvomcnt  of 

Manistee  Harbor,  Mich.,  improvemeut  of 

Mauistiqno  HarlN)r,  Mich.,  improvement  of 

Manitowoc  Harbor.  Wis.,  improvement  of 

Manitowoc  River,  Wis.,  at  Manitowoc,  reconstruc- 
tion of  bridge  across 

Manitowoc,  Wis,,  re<;onHtrnction  of  bri<lge  across 
Manitowoc  River  at  Eighth  street  by  city  of 

Manokin  River.  Md.,  improvement  of 

MapH,  military  and  other 

Marcus  Hook,  Pa.,  improvement  of  ice  harbor  at 

Marion,  Fort,  Fla.,  repair  and  preservation  of 

Marquette  Harbor,  Mich.,  improvement  of 

Martnas  Vineyard,  Mass.,  examination  and  snrvey 
of  Meuemsha  Bight 

Marthas   VineyariT,  Mass.,  improvement  of  inner 
harbor  at  Ktlgartown 

Mattaponl  River,  Va.,  improvement  of 

Mattawan  Creek,  N.  J.,  improvement  of 

Maumce  River  and  Bay,  Ohio.    (See  Toledo  Harbor.) 

MaurU;e  River,  "N.  J.,  improvement  of 

Menemslia  Bight,  Mass..  examination  and  survey  of. 

Menominee  Harbor.  Mich,  and  Wis.,  improvement  of. 

Menoniin(«e  Biver,  Mich,  and  Wis.,  improvement  of . 

Merrimoc  River,  Mass.,  improvement  of 

Michigan  City  Harbor  (outer  and  inner),  Mich.,  im- 
provement of 

Michigan,  Lake.    (See  Noriliern  and  Northwestern 
lakes.) 

Milhridge,  Mo.,  reconstruction  of  bridge  across  Nar- 
raguagiiN  River  by  town  of 

Milford  Harlmr,  Coun.,  improvement  of 

Military  departments,  reconnaissances,  explorations, 
and  surveys  in 

Milwauk(K;  Bay,  Wis.,  improvement  of  harbor  of 
refuge  at  . . . .' 

M il  waukee  Harbor,  Wis.,  improvement  of 

Milwaukee.  Lake  Shore  and  weHteru  Railway  Com- 
pany, bridges  of '. 
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Milwaukee,  Wis.,  construction  of  bridge  across  Kin 

nieklnnic  River  at  Clinton  street  by  city  of 

Hingo  Creek,  S.  C,  improvement  of 

Mining  casemates.  conHtruct  ion  of 

Minnesota  Poiut>  at  .Superior,  Wis.,  improvement  of . 

Minnesota  X^ivor,  Minn.,  improvement  of ' 

Mispillion  Cre«'k,  Del.,  improvement  of 

Mispillion  River,  Del.,  examination  and  survey  of . . . 
Mississippi  River: 

Kxaminalion  and  survey  to  determine  effect  of 
iMit'kwaler  at  Clarendon  and  Lower  White 

River,  Ark I 

O  Aiiging,  and  ita  principal  tributaries 

Ganging,  near  St.  Paul,  Minn 

Improvement  of,  above  St.  Anthonv  Falls,  Minn. 
Improvement  of,  below  mouth  of  Onio  River  (re- 
port of  Mississippi  River  Commission) 

Improv(*ment  of,  between  Des Moines  Rapids  and 

mouth  of  Illinois  River 

Improvement  of,  between  Minneapolis  and  Des 

Muiut^  Rapids 

Improvement  of,  between  Ohio  and  Illinois  rivers 

Improvement  of  Des  Moinos  Rapids 

Improvement  of  Ht.  Louis  Harbor,  Mo 

OiH'ratiiig  and  care  of  Dos  Moines  Rapids  Canal 

and  Dry  Do<rk 

Plaquonune,   Bayou,  La.,  bank  protection   at 

mouth  of 

Reservoirs  at  headwaters  of 

Reservoirs  at  sources  of,  surveys  for 

Snag  boats  and  dredge  boata  on  upper  river,  op- 
eration of 

Snags  and  wrecks,  removal  of 

S<mtii  Pass,  inspection  of  improvement  of 

Survey  of .^ 

Wreck  off  Point  Celest«,  La.,  removal  of 

MissL^isippi  River  Commission,  rei>ort  of 

Missouri,  Department  of  the,  report  of  engineer  of- 
ficer   

Missouri  River: 

Bridge  at  Leavenworth,  Kans.,  construction  of  . , 
Examination  of,  between  Great  Falls  and  canyon 

next  below  Stubbs  Ferry.  Mont 

Improvement,  etc.,  of,  bt'low  Sioux  City,  Iowa 

(report  of  Missouri  River  Commis.^tiuu) 

Improvement  of,  between  Great  Falls,  Mont., 

and  Sioux  City,  Iowa , 

IkllMsoiirl  River  Commission,  report  of 

Mobile  Harbor,  Ala.,  improvement  of 

Mokelumne  River,  Cal.,  Improvement  of 

MmUou  (steamer),  removal  of  wreck  of 

Monomoy,  Mass.,  removal  of  wrecks  near 

MouongHliela  River,  W.  Va.  and  Pa. : 

Bridge  at  Pittsl>urg,  construction  of 

Improvemeut  of , 

T^ock  and  Dam  No.  6,  purchaiie  of 

Lock  and  Dam  No.  7,  purchase  of 

Locks  and  Dams  Nos.  8  and  9,  operating  and  care 

of 

Monroe,  Fort,  Va.,  beach  protection,  water  supply, 

and  sewerage  system  at 

Monroe  HarlK>r,  Mich.,  improvement  of 

Moore,  Hannah  (scow),  removal  of  wreck  of 

Moosaljec  Bar,  Me.,  improvement  of 

Moosal)ec  Reacti,  Me.,  removal  of  wreck  near 

Mount  Calvert,  Md.,  constructiou  of  bridge  across 

Patuxent  River  at , 

Mount  Desert  to  Porcupine  Island,  Mo.,  construction 

of  breakwater  from 

Mount  Vernon,  Va.,  improvement  of  Potomac  River  at 
Mount  Vernon,  Waslu,  constmction  of  Iiridtre  across 
Skftirit  River  at *  wm^ 


Mnnierkill  River,  Dp/  (Examination  injV.,VvoV  of 
M.isdo  Shoals  Canai,  '^^flosfl^*  ^*Ve*  o    Sti^«  ««^^^ 
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NanKcmond  River.  Va.,  improvement  of 

l^antnckot,  Mass.,  Improvenientof  harbor  of  refuge  at. 

Kantiicket  Sound,  Mass.,  removal  of  wrerks  in 

'Xapa,  Cal.,  construction  of  bridge  across  Napa  Kiver 

by  city  of 

Napa  River,  Cal.,  at  Napa,  construction  of  bridj^o 

across 

Napa  River,  Cal.,  improvement  of 

Narra^^ansett  Bay,  R.  I.,  construction  of  mining  case- 
mates at .*. 

Narraganaott  Bay,  R.  I.,  improvement  of 

Narragnagus  River,  Md.,  at  Milbridge,  rccoustruc- 

tiou  of  bridge  across 

Narraguagus  Kiver,  Mo.,  iraproveraent  of 

Narrows  of  Lake  Cham  plain,  N.  Y.  and  Vt.,  improve- 
ment of '■ ' 

Nashawena  Island,  Mass..  examination  and  sun^ey 

of  ('anapitsit  Cliannrl,  ue^ir 

Nashville,  Chattanooga  and  St.  Louis  Railway  Com- 
pany, bridge  of « 

Nataluany  Kiver,  La.,  improvcnient  of 

National  City,  Cal.,  establishment  of  harbor  lines  at. 

Navesink  Railroad  Company,  bridge  of 

Navigable  waters,  bridges  ojbstructinfi^ 

Navigable  waters,  constniction  of  bridges  across 

Navigation,  bridges  obstructing 

Neches  River,  Tex.,  improvement  of 

Nehaleni  Bav.  Oregon,  improvement  of  entrance  to. . 
Neshawana Island,  Mass.    (Se^  Nashawena  Island.) 

Ncuse  River,  N.  C,  improvement  of 

New  Bedford  Harbor,  Mass..  improvement  of 

New  Castle,  Del.,  improvement  of  ice  harbor  at 

New  Haven,  Conn.,  construction  of  breakwaters  at. . 

New  Haven  Harbor,  Conn.,  improvement  of 

New  London,  Wis.,  reconstruction  of  bridge  across 

Wolf  River  at 

New  Hi  ver,  N.  C.  improvement  of 

New  River,  N.  C,  improvement  of  inland  waterway 

between  Beaufort  Harbor  and 

New  River,  N.  C,  improvement  of  inland  waterway 

between  Swansboro  and . . .  - 

New  River,  Va.  and  W.  Va.  improvement  of 

New  Rochelle,  N.  Y.,  improvement  of  Echo  Harbor. . 
New  Whatcom,   Wash.,  establishment   of  hai'bor 

lines  at 

New  York  Central  and  Hudson  River  Railroad  Com- 
pany, bridges  of 

New  York  Harbor: 

Davids  Island,  sea  wall  and  embankment  at 

Dumping  pf  ballast  off  Sandy  Hook  at  entrance 
to,  anarticommendations  and  proposed  legisla- 
tion for  prevention 

Fortittcations  for  defense  of 

Governors  Island,  sea  walls  at 

Harbor  lines  in,  and  adjacent  waters,  establish- 
ment of 

Improvement  of 

Improvement  of  Arthur  Kill 

Improvement  of  Butteiinilk  Channel 

Improvement  of  channel  between  Stat«n  Island 

and  New  Jersey 

Improvement  of  channels  in  Gowanus  Bay. ..... 

Improvement  of  East  River  and  Hell  Gate...*... 

Supervision  of 

Wrecks  in,  removal  of 

Now  York,  N.  Y.: 

Bridge  across  Harlem  River  at  Broadway,  con- 
struction of 

Bridge  across  Harlem  River  at  Fourth  avenue, 

i"econ.structlon  of 

Bridge  across  Harlem  River  at  One  hundred  and 
fifty-sixth  street,  construction  of  temporary, 

by  city 

Bridge  licross  Hudson  River  near  Twenty-third 

street,  construction  of 

Newark  Bav,  N.  J.,  injury  to  dike  in 

Newbem,  N.  C,  improvement  of  inland  waterway 

between  Beaufort  and 

New  bury  port  Harbor,  Muss.,  improvement  of 

Newport  Harbor,  R.  1.,  improvement  of . , . , , 
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Newport,  Ky.,coDstructioii  of  bridge  across  Licking 
River  at 


Newport  River.  N.  C,  iinprovenient  of 

Newtown  Creek,  N.  Y .,  bridge  obatriictlng 


Newtown  Creek.  N.  Y.,  improvement  of 

Niagara  Falls,  N.  Y.,  examination  and  survey  of  Port 

Day  above 

Niagara,  Fort,  N.  Y. jirotection  of  sito  of 

Niagara  River,  N.  Y.,  above  Tonawanda,  improve- 

nieut  of 


Niagara  River,  N.  Y.,  at  Port  Day,  above  Niagara 

Falls,  examination  and  survey  of. 

Niagara  River,  N.  Y.,  discharges  of 

Noniini  Creek,  Va.,  improvement  of 

Nooksai:k  River,  Wash.,  at  FiTudale,  construction  of 

bridge  across 

Nooksack  River,  Wash.,  at  Lynden,  construotlou  of 

bridge  across 

Nooksack  River,  Wash.,  improvement  of 

Norfolk  Harbor,  Va.,  and  approaches,  improvement 

of 


Norfolk  Harbor,  Va.,  and  navy-yanl,  improvement 
of  approaches  to,  between  Lain  Bert  Point  and  Fort 
Norfolk 

Norfolk  Harl)or,  Va.,  imprt)vement  of  inland  route 
betwf^n  Albemarle  Sound,  N.  C,  and 

Norfolk,  Va.,  rooditlcatiou  of  harbor  lines  at  the 
navy- yard 

North'  Kast  (Cape  Fear)  River,  N.  C,  liiiprovement  of. 

North  Kast  River.  Md.,  improvement  of 

North  Landing  River,  Va.  and  N.  C,  improvement  of. 

Nox-tli  River  Bridge  Company,  bridge  of 

Northern  and  northwestern  lakes: 

('harts,  correction,  printing,  and  distribution  of. 

Kstiroatos 

Surveys , . . . 

Water  levels •. 

Northern  Pacific  Railroad  Company,  bridge  of 

Norwftlk  Harbor,  Conn.,  improvement  of 

Nowell,  Florence  (schooner),  removal  of  wreck  of 

Noxuliee  Hi vor.  Miss.,  improvement  of 

Nuphar  (steamer),  removai  of  wreck  of 


O. 

Oak  Orchanl  Hai-l)or,  N.  Y.,  improvement  of 

Oaikes,  Allie  (schooner),  removal  of  wreck  of 

Oakland  Harbor,  CaL,  improvement  <if 

Occoquan  Creek,  Vn.,  improvement  of 

Occupancy  of  public  works  by  cor]>oration8  or  indi» 

viduals 

Oi'can  S])ringH  Bridge  Company,  bridge  of , 

Ocean  Springs,  Miss.,  construction  of  bridge  across 

Fort  Ray ou  at 

Ocklawaha  River,  Fla.j  improvement  of 

Ocmulgee  River,   Ga.,  at  Macon,  construction  of 

bridco  across 

Ocmulgee  River,  Ga.,  improvement  of 

Oconee  River.  Ga.,  improvement  of 

Oconto  Harlmr,  Wis.,  improvement  of 

Ocracoke  Inlet,  N.  C,  improvement  of 

Office  of  the  ('hicf  of  Kngineers , 

Ogdennburg  Harbor,  N.  Y.,  improvement  of 

Ohio  River: 

Bridge  between  Cincinnati,  Ohio,  and  Coving- 
ton, Ky.,  construction  of 

Dam  below  mouth  of  Beaver  River,  Pa.,  con- 
struction of 

Improvement  of 

Improvement  of  Falls  of,  Louisville,  Ky 

Improvement  of  Indiana  Chute,  Falls  of 

Operating  and  care  of  Davis  Island  Dam,  Pa . . . 
Operating  ami  c^u^  of  Louisville  and  Portland 
Canal,  Ky 


Snagboats  on,  oitotnlioP  o^ 

Oil  City,  I»a.,  coiiatnu'tiQ«  of  bridge  acrosa  Alleglieny 

River  at "    

Olcott  Harbor,  N.  T.  i'Arovement  of 
Oliver,  Marj'  E.  fsc^^'Wp^niovaJ  „V 
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Ontario,  Lake.   (S!t*«aZ90  Northern  and  northvc8t€rn 
lakeA.) 

Improvement  of 


Page. 


Part  I. 


Oiitonaf^on  Harbor,  Mich.,  Improvement 

Oregon lan  Kailroad  Company,  bridge  of 

Osage  River.  Mo.,  improvement  of 

Onhkosh,  Win.,  conntruction  of  bridge  atrross  Fox 
River  at  Wi8con«ln  avenue,  by  city  of 

Onwego  Harbor,  N.  Y.,  improvement  of 

Otter  Creek,  Vt.,  im]>rovemcnt  of 

Ouadiita  River,  Ark.  and  La.,  improvement  of 

Oyster  Bay,  Tex.,  near  Christmaa^Point,  examina- 
tion and  survey  of 


29d 

402 
251 

403 
.100 
365 
231 

228 


P. 

Pacific  coast  between  Points  Dume  and  Capistrano, 
Cal.,  examination  for  deep.harbor  on 

Packard,  R.  G.,  modificationof  harbor  linen  in  Jersey 
Flats,  New  York  Harbor,  to  permit  constructions 


by 


Paililla  Bay,  Wash.,  and  Skagit  Bay,  Wa«h.,  exami- 
nation ami  survey  for  ship  cliauuol  througli  Swino- 
mlsh  Slough  connecting 

Paduoah,  Ky.,  improvement  of  Livingston  Point 

Pamlico  River,  N .  C,  irai»rovement  of 

Pamlico  River,  N.  C,  removal  of  wreck  opposite 
Swan  Point 

Pamunkev  River,  Va.,  improvement  of 

Pascagoula  Rjvor,  Miss.,  improvement  of 

Pasquotank  River,  N.  C,  improvement  of 

Passaic  River,  N.  J.,  improvement  of 

Passaic  River,  N.  J.,  improvement  of,  above  Newark . 

Passaic  River,  N.  J.,  improvement  of,  below  Newark. 

Passaic  River,  N.  J ..  injnry  to  dike 

Patapsco  River,  Md.,  improvement  of 

Patcnogue  River,  N.  Y.,  improvement  of 

Patnxent  Riyer,  Md.,  at  Mount  Calvert,  near  Bris- 
tol Landing,  con.struction  of  bridge  across 

Patnxent  River,  Md.,  improvement  of 

Pawcatuck  River,  R.  I.  and  ('onn.,  improvement  of. . 

Pawtucket  River,  R.  I.,  inuirovemcnt  of, 

Pearl  River,  Miss.,  below  Jiw.k son,  improvement  of. 

Pearl  River,  Miss.,  between  Kdinburgand  (-arthage, 
imnrovenient  of 

Pearl  River,  Miss.,  between  Jackson  and  Carthage, 
impn>venient  of 

Pease  Creek,  Fla.,  imj>«>vemont  of 

Pelee  Point,  Lake  Erie,  snn'ey  of  shoals  near 

Pelee  Spit  light-house,  Lake  Erie,  survey  of  slioala  olT. 

IVnobscot  River,  Me.,  examination  and  snrv'ey  of . . . 

Penobscot  River,  Me.,  improvement  of 

Pcnsacola  Harbor,  Fla.,  improvement  of 

Ponsaukoo  Harbor,  Wis.,  improvement  of 

Pentwat4>r  Harbor,  Mich.,  improvement  of 

Perth  Amboy,  N.  J.,  modification  of  harbor  lines  at . 

Petaluma  Creek,  Cal.,  improvement  of 

Petit  Jean  River,  Ark.,  improvement  of 

l^etoskev  Harbor,  Mich.,  improvement  of 

Philadelphia  Harbor,  Pa.,  improvement  of 

Pliilad(>lphia  Harbor,  Pa.,  removal  of  wreck  in 

Philadelphia^  Pa.,  construction  of  mining  casemates 


at. 


Phippsburg,  Me.,  construction  of  bridge  across  At- 
kins Bay  at 

Piers,  etc.,  occupancy  or  injury  of 

Pine  Lake,  Mich.,  improvement  of  entrance  to 

Pittsburg,  Pa. : 

Bridge  across  Allegheny  River,  construction  of. . 

Bridge  across  Monongahela  River,  construction 
of 

Davis  Inland  Dam,  operating  and  care  of 

Hcrr  Island  Dam,  Alh^ghenv  River,  c<m8t ruction 

of r 

Plaqnemine,  Bayou,  La.,  improvement  of 

l*laqueniine,  bayou,  La.,  prevention  of  further  cav- 
ing at  month  of 

Platle,  department  of  the,  report  of  engineer  officer.. 

Plattsbnrg  Harbor,  N.  Y.,  iinjirovement  of 

I'leasant  River,  Me.,  improvement  of 

Plymouth  County,  Mass.,  construction  of  bridge 
across  ("ohasset  Narrows  by  Barnstable  County 
and ". . 


]Ply mouth  Harbor,  Mass.,  improvement  of. 
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Subject. 


Point  Judith,  R.  I.,  oonstnictiou  of  harbor  of  refage 
at 


Pollock  Hip,  Haas.,  rem^ral  of  wrecks  on  and  near 


Ponchatoula  River,  La.,  improvement  of 

Porcnptne  Island,  Me.,  conatmotion  of  breakwater 

from  Monnt  Deaert  to 

Port  Chester  Harbor,  N.  Y.,  improvement  of 

Port  Clinton  Harbor,  Ohio,  improvement  of 

Port  Clinton  Harbor,  Ohio,  removal  of  wrecks  in 

Port  Day,  N.  Y.,  above  Niagara  Falls,  examination 

and  survey  of 

Port  Huron,  Mich.,  Improvement  of  Black  River  at . 
Port  Jefferson  Inlet,  K.  Y.,  improvementor  harbor  at. 

Port  Washinffton  Harbor,  Ww.,  improvement  of 

Portage  Canu^Wis.,  reconstruotion  of  bridge  across. 
Portage  City,  Wis.,  reconstrnction  of  bridge  across 

PortAge  Canal  near 

Portage  Lake  and  Lake  Superior  ca.nals,  across  Ke- 
weenaw Point,  Mich.,  Improvemeutaud  operating 

and  care  of 

Portage  Lake,  Mich.,  harbor  Uiica  in 

Portage  Lake,  Mich.,  improvement  of  harbor  of 

refage  at 

Portland  Harbor,  Me.,  improvement  of 

Portland  Harbor,  Me.,  Improveiueut  of  channel  in 

Back  Cove 

Portland,  Me.,  construction  of  mining  caiiemate  at . . . 
Portland,  Oregon: 

Brideea  across  Willamette  River,  construction 

of ,  Dy  oi  ty 

Bxamination  and  survey  for  25-foot  channel  in 

Willamette  and  Columbia  rivers  below 

Harbor  lines  at.,  establishment  of 

Improvement  of  Willamette  and  Columbia  rivers 

at  and  below 

Improvement  of  Willamett-e  River  above 

Portsmouth  Harbor,  17.  H.,  improvement  of 

Post  of  Willcts  Point,  N.Y 

Potomac  Flats,  Washington,  D.  C,  trespasses  upon. . 
Potomac  River: 

Bridge  at  Three  Sisters,  near  Washington,  D.  C, 

oonstmction  of 

JBastem  Branch  of.    {Se4  Anacostia  River.) 

£xamination  and  snrvey  of 

Fishways  at  Great  Falls,  erection  of 

Improvement  of,  at  Mount  Vernon,  Va 

Improvement  of,  at  \ya8hington,  D.  C 

Trespasses  on  Potomac  Flats 

Powow  River,  Mass.,  improvement  of 

Presque  Isle  Peninsula,  Erie  Harbor,  Pa.,  preserva- 
tion and  protection  of. 

Providence  River,  R,  I.,  improvement  of 

Providence  River,  R.  I.,  removal  of  Green  Jacket  Shoal . 

Provincetown  Harbor,  Mass.,  improve  ment  of 

Public  buildings  and  grounds,  Washington,  D.  C, 

improvement  and  care  of. 

Public  works,  occupancy  or  ln.lnry  of ^ 

Puget  Sound,  Wash.,  examination  and  survey  for 
ship  channel  through  Swinomish  Slough,  connect- 
ing Saratoga  Passage  and  Skagit  Bay  with  Padilla 

Bay 

Pnget  Sound,  Wash.,  examination  for  ship  canal  to 
connect  lakes  Union,  Washington,  and  SamAraish 

with 

Pnltnej-ville  Harbor,  N.  Y.,  improvement  of 

Python  (schooner),  removal  of  wreck  of 
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Subject. 


RaritaD  River,  K.  J.,  improvement  of. 

ItecpimaiB«anoea  and  oxplorationa 

Bed  Cedar,  Wis.,  reoouBtruction  of  bridge  acroaa 
Cliippewa River,  near 

Red  Uook  Channel,  New  York  Harbor,  improvement 
of 

Rod  River  above  Fulton,  Ark.,  improvement  of 

Red  River,  La.  and  Ark.,  improvement  of 

Red  River  of  the  North,  Minn,  and  N.  Dak.,  andTrib- 
utaries  above  Feij^ua  Falls  and  Crookston,  exami- 
nation and  survey  ot 

Red  River  of  the  North,  MJnn.  and  N.  Dak.,  improve- 
ment of 

Redwood  Creek,  CaJ..  iDiprovement  of 

Relief  Bridge  Company .  bridge  of 

Reacae  (aaimoat),  removal  uf  wreck  of 

Reservoirs  at  head  waters  of  MisRissippi  River , 

Reservoirs  at  sources  of  Mississippi,  SI  Croix, 
Chipi»ewft,  and  Wisconsin  rivers,  surveys  for 

Richmond,  Ohio,  examination  and  survey  of  Grand 
River  below 

River  and  harbor  improvements 

Roanoke  River,  N.  C,  improvement  of 

Rock  Hall  Harbor,  Md.,  examination  and  survey  of. 

Rockland  Harbor,  Me.,  improvement  of 

Rockland  Harbor,  Me.,  removal  of  wreck  in 

Rockport  Harbor,  Me.,  improvement  of 

Rogers,  Ann  R.  (suhouoer),  removal  of  wreck  of 

Rondeway,  Bayoa,  La.,  improvement  of 

Rondout  iiarbor,  N.  Y .,  improvement  of 

Rope,  wire,  tests  of , 

Roseville,  Cal.,  establishment  of  harbor  lines  at 

Ross  Island,  Oregon,  examination  of  Willamette 
Ri  ver  at 

Rouge  River,  Mich.,  improvement  of . ; 

Rough  River,  Ky.,  improvement  of 

Rouse  Point,  Lake  Charaplatn,  K.  Y.,  breakwater  at. 

Rules  and  regulations  for  use  of  canals,  recommen- 
dations and  proposed  legislation  for  establishment 
and  enforcement  of 

Ryan,  Paddy  (scow),  removal  of  wreck  of 

8. 

Sabine  Pass,  Tex.,  improvement  of  harbor  at 

Sabine  River,  Tex.,  between  Sabine  Lake  and  Sud- 

duths  Bluff,  examination  of 

Sabine  River,  Tex.,  improvement  of. 

Sacketts  Harbor,  N.  Y.,  improvement  of  harbor  at. 

Saco  River,  Me.,  ipiprovement  of 

Sacramento  River,  Cal .,  improvement  of 

Sagadahoc  County,  Me.,  construction  of  bridge  across 

Atkins  Bay  by 

Saginaw  River,  Mich.,  improvement  of 

St.  Au^stine  Harbor,  Fla.,  improvement  of 

St.  Clair  Flats  Canal,  Mich.,  improvement  of 

St.  Clair  Flats  Canal,  Mich.,  liyuries  to  piers,  etc.,  of 
St.  Clair  Flats  Canal,  Mich.,  operating  and  core  of. . 

St.  Clair  River,  Mich.,  removed  of  wreck  in 

St.  Croix  River,  Me.,  improvement  of 

St.  (llroix  River,  Wis.  and  Minn.,  improvement  of. . . 
St.  Croix  River,  Wis.  and  Minn.,  surveys  for  reser- 
voirs at  sources  of 

St.  Francis  River,  Ark.,  improvement  of , 

St.  Francis  River,  Mo.,  improvement  of 

St.  Johns  River,  Fla., at  Buffalo  Bluff,  reconstruction 

of  bridge  across 

St.  Johns  River,  Fla.,  improvement  of 

St.  Joseph  Harbor,  Mich.,  improvement  of 

St.  Joseph  River,  Mich.,  improvement  of 

St.  Joseph  River,  Mich.,  near  its  mouth,  bridge  ob- 

htnictlng 

St.  Lawrence  River,  at  Ogdensburg,  N.  Y.,  improve- 

ment  of 

St.  I^nwrence  River,  N.  Y.,  improvement  of  shoals 

between  Sister  Islands  and  Crossover  Light 

St.  Lawrence  River,  survey  of  shoals  in 

St.  Louis  Bay,  Wis.,  improvement  of  harbor  at , 

St.  Louis  Harbor,  Mo.,  improvement  of 

St.  Louis  River,  Wis.  and  Minn.,  below  Fond  du  Lao, 

examination  and  snrvey  of 

St.  Louis  River,  Wis.  and  Minn.,  construction  of 

bridge  acroM 
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SUBJBCT. 


St.  Marys  Falls  Oanal,  drv  dock  at 

St.  Marys  Falls  Canal,  Mich.,  ocoapaacy  of  Govern- 
ment lands  and  i]\)arids  of  piers  at 

St.  Marys  Falls  Canal,  Mich.,  operating  and  care  of. 
St.  Mary«  River,  Mich.,  at  the  Falls,  improvement  of. 
St.  Marys  River,  Mich.,  between  White  Fish  Bay  and 

Detour  liffht-honse,  survey  of 

St.  Marys  River,  Mich.,  improvement  of  Hay  Lake 

Channel 

St.  Matthews  (steamer),  removal  of  wreck  of 

St.  PaoL  MinneapoUa  and  Manitoba  Railway  Com-. 

pany,  oridge  or. 

St.  Paul,  Minn.,  gauging  Mississippi  River,  near  . . 

Salem  Harbor,  Mass.,  improvement  of 

Salkahatehie  River,  S.  C,  improvement  of 

Samamish  Lake,  Wash.,  examination  for  ship  canal 

to  connect  Puget  Sound  with 

San  Diego,  Cal.,  establishment  of  harbor  Hues  at 

San  Diego  Harbor,  Cal.,  and  adjacent  waters,  estab- 

lisliment  of  harbor  liues  in 

San  Diego  Harbor,  Cal.,  improvement  of 

San  Francisco,  Cal.,  construction  of  mining  casemate, 

etc.,  at 

San  l«Yancisco  H^bor,  Cal.,  fortifications  for  defense 


ot 


San  Joaquin  River,  Cal.,  improvement  of 

San  Luis  Obispo  Harbor,  Cal.,  improvement  of 

San  Pedro  Bay,  Cal.,  examination  for  deep  harbor  at. 

San  Pedro,  Cvil.,  establishment  of  harbor  lines  at. . . . 

Sand  Beach,  Lake  Huron,  Mich.,  improvement  of 
harbor  of  refuge  at 

Sandusky  Bay.  Ohio,  couHtniction  of  bridge  across.. 

Sandusky  City  Harbor,  Ohio,  improvement  of 

Sandusky  River,  Ohio,  improvement  of 

Sandy  Bay.  Cape  Ann,  Mass.,  construction  of  har- 
bor* of  refuge  at 

Sandy  Hook  Bay,  K.  J.,  establishment  of  liarbor 
liues  in 

Sandy  Hook,  K.  J.,  dumping  of  ballast  in  approaches 
to  New  York  Harbor  off 

Santa  Monica  Bay,  Cat.,  examination  for  deep  har- 
bor at 

Santoe  River,  S.  C,  improvement  of 

Sapelo,  Oa.,  and  Doboy,  6a.,  exaniinution  and  survey 
of  inside  route  between 

Sarasota  Bay,  Fla.,  improvement  of 

Saratoga  Passage,  Wash.,  and  Padilla  Bav,  Wanh., 
examination  and  survey  fur  ship  channel  through 
Swinomish  Slougli  conuoeting 

Saugatnck  Harbor,  Mich.,  improvement  of 

Saugerties  Harbor,  N.  Y.,  improvement  of 

Savannah,  Ga.,  and  Femandina,  Fia.,  examination 
and  survev  of  inside  route  between 

Savannah  If  arbor,  Ga.,  improvement  of 

Savannah  Harbor,  Ga.,  removal  of  wreck  in 

Savannah  River,  Ga.,  improvement  of 

Sayville,  N.  Y.,  improvement  of  Browns  Creek 

School,  TJnited  States  Engineer 

Schuylkill  River,  Pa.,  improvement  of 

Scituate  Harbor,  Mass.,  improvement  of 

Seattle,  Wash^  examination  for  ship  caual  to  con- 
nect lakes  Union,  Washington,  and  Samamish 
with  Puget  Sound 

Seybel,  D.  £.,  and  Hugh  If.  Camp,  bridge  of 

iShawueetown  embankment,  111 

Sheboygan  Harbor,  Wis.,  improvement  of 

Sheboygan  River,  Wis.,  in  Sheboygan,  rooonst ruc- 
tion of  bridge  across 

Sheboygan,  Wis.,  reconstruction  of  bridge  aci-oss 
Sheboygan  ]ELiver  in 

Sheepehead  Bay.  N.  Y.,  improvement  of 

Ship  Island  Harbor,  Miss.,  removal  of  wreck  in 

Shoal  Harbor,  N.  Jn,  improvement  of  . 

Shreveport,  La.,    and   Jeflersan,  Te 
lakes  between 

Shrewsbury  River,  N.  j.,  at  Highland  Beach,  con- 
struction of  bridge  across 

Shrewsbury  River  V  J    iroprovoment  of 

Stater  Islands,  St.  r'jrrexxce  Riveor,  K.  Y.,  r©movoa 
of  shoals  near.      ^^^ 
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Subject. 


Skagit  County,  Wa^Vi.,  construction  of  bridge  acroaa 
Skaeit  River  at  Mount  Vernon,  by 

Skagit  County,  \Va.sh.,  constmctimrof  bridge  across 
SwinomiMh  Slougli  by 

Sk^it  River,  Wa«ili.,  at  Mount  Vomon,  construction 
ofbridge  across 

Skagit  River,  Wash.,  improvement  of 

Smyrna  River,  Del .,  improvemeut  of 

Snake  River,  Wash.,  improvement  of 

Siiobomisb  River,  Wash.: 

Bridge  across,  conHtruction  of 

Bridge  at  Everett,  construction  of 

Bridge  at  Snohomish,  construction  of 

Bridge  near  Snohomish,  construction  of 

Improvement  of 

Snohomish,  Skykomish  and  Spokane  Railway  and 
Transportation  Company,  bridges  of 

Snohomish,  Wash.,  couHtniction  of  bridge  across 
Snohomish  River,  by  city  of 

Snohomish,  Wash.,  construction  of  bridge  acn>ss 
Snohomish  River  near  . . .-. - 

Suoqualmie  River,  Wjwli..  improvement  of 

Society  Hill  and  Marlboi*ough  Bridge  Company, 
bridge  of '. "... 

Society  Hill,  S.  C,  bridge  obstructing  Great  Pedee 
River  near , 

Sopelo,  Ga.    (See  Sapelo.) 

South  Amboy^'^.  J.,  removal  of  wreck  near 

South  arm  of  Willapa  River,  Wash.,  construction  of 
bridge  across 

South  Bay,  Elk  RLver,  Wash.,  construction  of  bridge 
across 

South  Branch  of  Elizabeth  River,  Va.,  modification 
of  harbor  lines  in 

South  Fork  of  Cumberland  River,  Ky.,  improvement 
of 

South  Haven  Harbor,  Mich.,  improvement  of 

South  Pass  of  Mississippi  River,  inspection  of  im- 
provement of 

Sonth  River,  N.  J.,  improvement  of 

South  River,  N.  J.,  u.se  of  dikes  in 

South  Twenty-second  Street  Bridge  Company, 
bridge  of '. , . 

Spanisii  Bight,  Cal.,  (*stabli.sliinent  of  harbor  linen  at. 

Squan  River,  N.  J.,  improv(Mnent  of 

Stamford  Harbor,  Conn.,  improvement  of 

Staten  Island,  N.  Y.,  improvement  of  channel  be- 
tween New  Jersey  and 

Staunton  River,  Va.,  improvement  of 

Steele  Bayou,  Miss.,  improvement  of 

Stillaguamish  River,  AVasli.,  improvement  of 

Stone,  tests  of 

Stonington.  Conn. .improvement  of  harbor  of  refuge  at 

Structures,  public,  occupancy  or  injury  of 

Stwrgeon  Bay  Canal,  Wis.,  improvement  of  harl>or  of 
reuigo  at  entrance  of 

SumpawanuB  Inlet,  N.  Y.,  imxu"ovement  of 

Superior  Bav,  Wis.,  improvement  of  harbor  at 

Suijerior  Belt  Line  and  Terminal  Railway  Company, 
bridge  of - 

Superior,  Lake,  and  Portage  Lake  canals,  across 
Keweenaw  Point,  Mich.,  nnprovement  and  oi>era- 
ting  and  care  of 

Superior,  Lake.  (See  aUo  Northern  and  North- 
western lakes.) 

Superior,  Wis.,  improvement  of  Afinnesota  Point  at. 

Supervisor  of  tlie  harbor  of  New  York,  report  of 

Susquehanna  River  above  Havre  <le  Grace,  Md.,  ex- 
amination and  survey  of 

Susquehanna  River,  near  Havre  de  Grace,  Md.,  im- 
provement of ^ 

Suwanee  River,  Fla.,  improvement  of 

Swansboro,  N.  C.,  improvement  of  inland  wat-erway 
between  New  Riveriiud *. . 

Swinomish  Slough,  Wash.,  construction  of  bridge  ot 
Skagit  County  iutoss 

SwluomishSlough,  Wash.,  examination  and  survey  of 

T. 

Tacoma,  Wash.,  bridge  obstructing  Commencement 

Bay  at 

Tallahatchee  River,  Miss.,  improvement  of* .-» . . 

Tallapoosa  River,  Ala.,  improvement  of 
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Subject. 


Tampa  Bay,  FIa.,  improvement  of 

Tar   River,  N.  C.,  at   Tarboro,   reooustnictioii  bf 

.  br  I  d  pe  Across 

Tar  Hiv  er,  N.  C,  improvement  of 

Tarboro,  N.  C.,  recimatriiction  of  bridge  across  Tar 

Kiver at 

Taimton  River,  Mass.,  improvement  of 

1  oliofuncte  River,  La.    (See  Chefuncte  River.) 

Tchula  Lake,  Miss.,  improvement  of 

Teche,  Bayou,  La.,  improvement  of 

Teobtf,  Bayon,  La.,  removal  of  wreck  in 

Ten  nMssee*^  River :        * 

Bridge  at  Johnsonrille,  Tenn.,  reoonstmctioii  of. 

Improvement  of  above  Chattanooga,  Tenn'. 

Improvement  of  below  Bee  Tree  Snoals,  Ala 

Improvement  of,  below  Chattanooga,  Tenn 

Improvement  of,  between  Chattanooga,  Tenn., 
and  foot  of  Bee  Tree  Shoals,  Ala 

Muscle  Shoals  Canal,  Ala.,  operating  and  care  of. 

Tensas  River,  La.,  improvement  of 

Terrebonne,  Bayou.  La.,  improvement  of 

Thames  River,  Conn.,  improvement  of. 

Tliree  Sisters,  near  Washington,  D.  C,  construction 

of  bridge  across  Potomac  River  at 

Thunder  Bay  Harbor,  Mich.,  improvement  of 

Thunder  Bay  River,  Mich.,  improvement  of 

I'ickfaw  River  and  tributaries.  La.,  improvement  of. 

Ticouderoga  River,  N.  Y.,  improvement  of 

Tillamook  Bay  and  Bar,  Oregon,  examination  and 

survov  of 

Tillamook  Bay  and  Bar,  Oregon,  improvement  of 

Tole<lo  Harbor,  Ohio,  improvement  of  ...  1 

Toledo,  Wash.,  construction  of  bridge  across  Cowlits 

River  at 

Tombigbee  River,  Miss,  and  Ala.,  improvement  of. . . 

Below  Demopolis 

Between  Demopolis  and  Columbus 

Between  Fulton  and  Vienna 

Between  Walkers  Bridge  and  Fulton 

Tonawanda  Harbor,  N.  Y.,  improvement  of 

Torpedoes 

Townsend  Inlet,  N.  J.,  removal  of  wreck  at 

Tradewater  River,  Ky .,  improvement  of 

Trent  River,  N.  C,  improvement  of 

Trinity  River.  Tex.,  Improvement  of 

Tug  F'ork  of  Big  Sandy  River,  W.  Va.  and  Ky.,  im- 
provement of ; 

TuIIh  Creek,  N.  C,  at  TuUa,  bridge  obstructing 

Tulls,  K.  C,  bridge  obstructing  TuUs  Creek  at 

Turn  water.  Wash.,  examination  at 

Two  Rivers  Harbor,  Wis.,  improvement  of 


V. 

XTmpqua  River,  Oregon,  improvement  of 

Union,  Lake,  Wash.,  examination  for  ship  canal  to 
connect  Pnget  Sound  and  Lake  Washington  with. . 

United  Railroads  of  Washington,  bridge  of 

Urbaua  Creek,  Va.,  improvement  of , 

Use  of  public  works  by  corporations  or  individuals.. 


Valley  Street  Railway  Company,  bridge  of 

Vancouver,  Wash.,  establisnment  of  harbor  lines  at. 
Vancouver,  Wash.,  examination  and  survey  €f  Co- 
lumbia River  near 

Vermillion  Harbor,  Ohio,  improvement  of 

Vidal,  Bayou,  La.,  improvement  of 

Vineyard  Haven,  Mass.,  improvement  of  hs^bor  at  .. 

Vineyard  Haven,  Mass.,  removal  of  wreck  near 

Volusia  Bar,  Fla.,  improvement  of 
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W. 

Wabash  River,  Ind.  and  HI.,  improvement  of , 

Wabash  River,  Ind.  and  HI.,  improvement  of,  above 
Vincennes 

Wabash  River,  Ind.  and'ni,  improvement  of,  below 
Vincennes  -^ 


aoross  Alger  m Br^^XaglJ''. 


across 
Walluski 
Claisop 


oonHtruotioo  of  bridge 
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SUBJSCT. 


Wappinger  Crook,  K.  Y..  improvement  of 

Wappoo  Cnt,  S.  C,  improvement  of 

Wareham  Harbor,  Mass.,  improvement  of 

Wareham,  Mass.,  conatructiun  of  bridge  across  Co- 
basset  Narrows  at  town  of. 

Warren  County,  £y.,  bridge  of^  obstnicting  Casper 
River 

Warren  ConnLv,  Miss.,  ooustrnction  of  bridge  across 
Big  Black  Biver  at  Baldwin  Ferry  by 

Warrior  Kiver,  Ala.,  improvement  of , 

Washington,  Alexandria  and  Mount  Vernon  Electirio 
Kailway  Comnany.  bridge  of. 

Washington  and  Arlnigton  Railway  Company,  bridge 
of 


Washington  and  Chesapeake  Beach  Railway  Com- 

pany,  bridge  of 

Washington  Aqnedact,  Washington.  D.  C 

Wt|^hington  Bayon,  Miss.,  improvement  of 

Washington.  D.  C. : 

Anaoostia  River,  examination  and  survey  of 

Anacostia  River,  improvement  of 

Bridge  across  Potomao  River  at  "Throe  Sisters," 

oonstruction  of 

Forliflcations  for  defense  of 

'  Harbor  lines  in  Anacostia  RIvot,  establishment 

of 

Long  Bridge '. 

Mining  casemates  at,  construction  of 

Potomac  Flats,  trespasses  on 

Potomac  River  at,  improvement  of 

Potomao  River  up  to,  examination  and  survey  of. 
Public  buildings  and  grounds,  improvement  and 

care  of 

Washington  Aqueduct 

Washington  Monument,  care  of 

Water  supply 

Water  supply,  increasing 

Washington,  Lalce,  Wa<ih.,  (examination   for  ship 
canal  to  connect  Pugct  Sound  and  Lake  Samamish 

with 

Washington  Monument.  Washington,  D.  C,  care  of. 
Water  supply  of  Waahiugton  and  District  of  Co- 
lumbia   

Wateree  River,  S.  C,  improvement  of 

Waterways : 

Between  Beaufort  Harbor  and  New  River,  N.  C, 

improvement  of 

Between  Chincoteagne  Bay,  Ya.,  and  Delaware 

Bay,  improvement  of 

Between  Dobov  and  Sapelo,  Ga.,  examination 

and  survey  ot 

Between  New  River  and  Swansboro,  N.  C.>  im- 
provement of 

Between  Newborn  and  Beaufort,  N.  C,  improve- 
ment of 

Between  Norfolk  Harbor,  Ya.,  and  Albemarle 

Sound,  N.  C,  improvement  of 

Between  Savannah,  Ga.,  and  Femandina,  Fla., 

examination  and  survey  of 

Cypress  Bayou  and  lakes  between  Jefferson,  Tex., 

and  Shreveport,  La.,  survey  of 

From  Jamaica  Bay  eastward  to  Long  Beach  In- 
let, N.  Y..  examination  and  survev  for 

Waukegan  Haroor,  HI.,  improvement  ot 

Waverly  Shoal,  Lake  Erie,  survey  of 

AVellfloot  Harbor,  Mass.,  improvement  of 

West  Bav,  Tex.,  construction  of  bridge  across,  ftom 

Galveston  Ishmd  to  Yirginia  Point 

West  (Galveston)  Bay,  Tex.,  near  Galveston,  exami- 
nation and  snrvev  of 

Westport  Harbor,  Mass.,  improvement  of 

Weybosset  (schooner),  removal  of  wreck  of 

Weymouth  River,  Mass.,  improvement  of. 

tVliatcom  County,  Wash.,  construciion  of  bridge 

across  Nooksaok  River  at  Femdale  by 

Whatcom  Countv,  Wash.,  construction  of  bridge 

across  Nooksaok  River  at  Lyndon  by 

White  Lake  Harbor,  Mich.,  improvement  of. 

White  River,  Ark.,  examination  and  survey  of  lower. 

White  River,  Ark.,  improvement  of 

White  River  Harbor,  Mich.,  improvement  of 

White  River,  Ind.,  improvement  of 

Wicomico  River,  Md..  improvement  of 

Wilcox  (tug),  removal  of  wredk  of 
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Subject. 


'WUIftQiette  KiTet,  Oregon: 

Bridge  at  Albany,  oonatractionof. 


Bridges  at  Pottlaod,  oonstruotlon  of,  by  dty  . . . . 
Examination  and  aairvey  for  25-foot  onannel  be- 
low Pott  land 

iCzamination  and  snrvey  of,  at  Claokamas  Bap- 
ids,  Boas  Island,  andCoryallis 

Harbor  lines  at  Portlandj^estahlishment  of 

Improvement  of,  above  Portland 

tmproveroent  of,  below  Portland 

Willapa  River,  Wash.,  oonstruotlon  of  bridge  across 

south  arm  of 

Willeta  Point,  N.  Y.,  post  of. 

"Wilmington,    Del.,  oonstmotlon  of  bridge  acnMS 

Brandy  wine  Creek  at 

Wilmington*  Del.,  improvement  of  harbor  at 

Wilminffton  Harbor,  C^l.,  establishment  of  harbor 

lines  in ^ 1 

Wilmington  Harbor,  Cal.,  improvement  of 

Wilmington,  K.  C,  improvement  of  Cape  Fear  Biver 


at. 


Wilson  Harbor,  K.  Y.,  improvement  of 

Wilsons  Point  Harbor,  Conn.,  improvement  of 

Winthrop  Habor,  Mass.,  improvement  of 

Winyaw  Bay,  S.  C,  improvement  of 

Wisconsin  Biver,  Wis.,  reconstruction  of  bridge 

across  Portage  Canal 

Wisconsin  Biver,  Wis.,  surveys  for  reservoirs  at 

sources  of 

Wlthlacooohee  Biver,  Fla.,  improvement  of 

Wolf  Biver  at  New  London,  wis.,  reconstruction  of 

bridge  across 

Woodbury,  J.  B.  (schooner),  removal  of  wreck  of. ... . 

Works,  public,  oocnpanoy  or  injury  of 

Wrecks,  removal  of , 

Browneys  Island,  Hoosabeo  Beaoh,  Me 

Cobbs  Island,  YavOff. 

Cooper  Biver,  S.C 

Darlen  Harbor,  G« 

Delaware  Biver  at  Phlladelpbia,  Pa 

Graveeend  Bay,  New  York  Harbor 

Hog  Island,  Va.,  oiT 

Mississippi  Biver,  off  Point  Celest«,  La 

Monomo}',  Mass.,  near 


Nantucket  Sound,  Mass. 


Pamlico  Biver,  N.  C.,  opposite  Swan  Point 
Pollock  Bip,  Mass.,  on  and  ne.'ir 


Port  Clinton  Harbor,  Ohio 

Bancocas  Biver,  N.J 

Baritan  Bay,  N.  J.,  near  South  Amboy 

Bookland  harbor,  Me 

St  Clair  Biver  Mich 

Savannah  Harbor,  Ga 

Ship  Island  Harbor,  Miss 

Teone,  Bayou,  La. 


Townsend^ Inlet,  N.J. 
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402 
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'S'adkin  Biver,  N.  C,  Improvement  of 

ITamhill  Biver,  Oregon,  near  Lafayette,  reconstmo 

tion  of  bridge  across 

Xaquina  Bay,  Oregon,  improvement  of  harbor  at ... . 

Xazoo  Biver,  IdlsB.,  improvemen t  of \     285 

Ybzoo  Bfvw,  Af  i00M  survey  and  pnvjeot  for  inx^rove-  \ 

ment  of  month  o'- ...-1     S^ 

Yellow Bankt  Wis.,  innprovement  of. ..\     »8 

Yellowstone  J^f^ional  Park,  construction 


and  bridi 


pTovement  a^Zifada  and  bridges  in *^d  ^^'  \ 

TelJow8Ume:^,^:^ont.  and  ».  D»k.,  im^^  v .  - '  ;«t\ 
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